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ADVERTISEMENT. 

T HE Committee appointed by the Royal Society 
to direCt the publication of the Philofophical 
Tranfa&ionSy take this opportunity to acquaint the 
public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in feveral for- 
mer 'Tranfa&ionsy that the printing of them was al- 
ways, from time to time, the fingle a£t of the re- 
fpedtive Secretaries;, till the Forty-feventh Volume. 
And this information was thought the more neceffary, 
not only as it has been the common opinion, that they 
were publilhed by the authority, and under the di- 
rection, of the Society itfelf j but aifo, becaufe feveral 
authors, both at home and abroad, have in their writ- 
ings called them the ‘TranfaBions of the Royal Society. 
Whereas in truth the Society, as a body, never did 
intereft themfelves any further in their publication, 
than by occafionally recommending the revival of 
them to feme of their fecretaries, when, from the par- 
ticular circumftances of their affairs, the 5 frmfaftiom 
had happened for any length of time to be intermitted. 
And this feems principally to have been done with a 
view to fatisfy the public, that their ufual meetings 
were then continued for the improvement of know- 
ledge, and benefit of mankind, die great ends of their 
firft inftitution by the Royal Charters, and which they 
have ever fince fteadily purfued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought advifeable, that a Committee of their Mem- 
bers fhould be appointed to recon fider the papers read 
before them, and feledt out of them liich, as they 
Vox. LI I. a fiiould 
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ftiould judge moft proper for publication in the future 
'TranfaSlions $ which was accordingly done upon the 
26 of March 1 752. And the grounds of their choice 
are, and will continue to be, the importance or Angu- 
larity of the fubjedts, or the advantageous manner of 
treating them j without pretending to anfwer for the 
certainty of the fadts, or propriety of the reafonings, 
contained in the feveral papers fo publilhed, which 
mull ftill reft on the credit or judgment of their re- 
fpedtive authors. *' 

It is likewife neceflary on this occalion to remark, 
that it is an eftabliihed rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any fubjedt, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the chair, to be 
given to the authors of fuch papers, as are read at 
their accuftomed meetings, or to the perfons, through 
whole hands they receive them, are to be conlidered 
in no other light, than as a matter of civility, in re- 
turn for the relpedt fhewn to the Society by thole 
communications. The like allb is to be laid with 
regard to the leveral projedts, inventions, and curio- 
lities of various kinds, which are often exhibited to 
the Society - y the authors whereof, or thofe who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheft applaufe and approbation* 
And therefore it is hoped, that no regard will here- 
after be paid to fuch reports, and public notices ; 
which in lome inftances have been too lightly cre- 
dited, to the dilhonour of the Society, 
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For the Year 176a. 


LXIV. ‘ExtraB of a Letter of Mr . John 
Wood, from Calcutta, to J. Perry, Efq\ 
of Hamftead. Communicated by the Rev. 
W. Stukeley, M. D. 

Read Jan 7, "jfc AT R. Plaifted, who is gone in quality 
l?62 * %/ I Purveyor, with a party, to take 

• X ▼ JL pofleffion of the province of Che- 

tagou, lately yielded up to the company by the new 
Nabob, gives me an account of two natural curiofities, 
which he has met with, which I think worth com- 
municating to you. 

He writes, that the party entered the province of 
Chetagou, on New-years-day 1761 j and after tra- 
velling fifty-four miles, came to a city called Iflama- 
bad, the chief of the faid province 5 beyond which, 
about a mile and half, they met with a burning rock, 
that continually emitted a weak flame from feveral 
parts, that might be extinguished for a time, and 
Vol. UJL Hhh which 
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which he did in fome places, for experiment fake, 
and found flame then breaking out from other parts 
of it a-new, in a very little time, after putting fome 
out, which he kindled again alfo, with ftraw ; and 
the natives allured him, any extinguifhed part would 
kindle of itfelf, and flame out again in time : he does 
not fay how long, nor whether new places would 
continue to burn like old ones, his time not permitting 
him to make any farther obfervations of that fort. 
In palling again from Chetagou to Luckipore, he 
vifited the rock again, which, he adds, is of a hard 
nature, feems to have no undtuous matter in it ; nor 
would a piece of it, broken off near a flaming part, 
when heated red-hot, fweat, or difcover any ful- 
phureous matter, or even throw off any fmoke. Six 
inches from the burning places, no heat was perceive- 
able ; and, clofe to the rock, was a fmali Aream of 
water, that forms a large cafcade over part of it, 
during the rains. A fmali pagoda is lately built over 
this rock. 

The other is a flaming well among die hills, about 
four miles to the iouthward of the rock, that blazes 
on the furfia.ee of the water, which the people of the 
country have inclofed with brick-work, in the form 
of a funnel or chimney, that draws the flame ta a 
point, and makes it burn fiercer for it. The flame 
iflues alfo with the water through fome holes left in 
the brick inclofure, for conveying it to an adjacent 
ciftern, like fire confined, and wanting. vent. The 
water thus let out bubbles like a boiling pot, and 
clbfe to the flame is only luckwarm. A pagoda, built 
alfo over the well, is in a conftant mifty fume, much 
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the tafte of which, he fays, is like this, having drunk 
of both. 

The road from the borders of the Chetagou pro- 
vince to the city was a bank caft up, on one fide of 
which were rice fields, and it is pafiable in the wet 
feafon j but, from Luckipore, where we have a frnalL 
factory, to the bounds of Chetagou, it is almofi: a 
fwamp, and is only pafiable by boats, during the 
rains. 

The city of Iflamabad is a mere neft of beggars, 
peftered with the itch j the country hilly, and the foil 
loofe fand, till you defcend into the paddy, or rice 
fields. The city is fortified with wretched mud walls, 
without a cannon of any fort belonging to it. He de- 
fcribes part of the country about Chetagou, and before 
they come to it, as rich, in a fine foil, and luxuriant 
fertility : the inhabitants of which were, notwith- 
standing, miferably poor and wretched, owing to the 
great exactions from the Nabob of Bengal, the Rajah, 
who governs there, and the uftial defoending delegated 
oppreflions, pradifed by eaftern delpotifm. 
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LXV. Some Account of the extraordinary 
Agitation of the Waters in Mount’s- bay, 
mid other Places , on the 3 if of March 
1 7 6 1 : In a Letter to the Reverend Dr . 
Charles Lyttelton, Dean of Exeter, from, 
the Reverend William Borlafe, M. A 

F. R* S- 

Read Jan. 14, ✓ \ N Tuefday, the 31ft of March 

176z * \ Jp 1761, about five o’clock in the 

afternoon, there was a very uncommon motion of the 
tide in Mount’s -bay, Cornwall. The Moon had 
entered her laft quarter on the 28th, at three P. M. 
fb that it was full fea that day, [the 31ft] at or about 
half an hour P. M. and the tide (according to the 
reckoning of this neighbouring fhore) juft paft the leaft 
neap-tide of the laft quarter of the Moon. After the 
tide had ebbed about four hours and half, (for the 
time is not determined with precifion) inftead of con- 
tinuing to retreat gradually, as ufual, till it had com- 
pleted the fix hours ebb, on a fudden it advanced as 
it is ufually at the time of the Moon, at an hour and 
half before high-water. It then retreated nigh to the 
point of low-water, then it advanced again, and re- 
treated, making five advances, and as many recefles, 
in the fpace of one hour ; viz. from about five to fix 
o’clock j which was the whole time, that thefe un- 
common ftretches of the tide continued. But the firft 
motion was moft confiderable, the fea advancing the 
firft time to a quarter ebbs, but the fecond advance was 
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but as far as the fea reaches at half ebb. A ftnall floop 
of 30 tons burthen, at that time laden and dry in Pen- 
zance pier, by the firft furge, was fleeted ; by which 
it appears, that the waters role at this place fix feet 
perpendicular, that floop requiring fix feet of water to 
fleet it. 

At the pier of St. Michael’s mount, three miles to 
the eaft of Penzance, the tide was obferved, at the 
fame time, to rife and fall about four feet. At New- 
Jyn, (a mile weft of Penzance) the tide rofe to the 
fame height nearly, as at Penzance. At Moufhole 
pier, (three miles S. W. of Penzance) it was only 
obferved, that the fea was in great agitation, and the 
fifhing- boats in danger-. At the iflands of Scilly, the 
fea was judged to rife about four feet j but the agita- 
tion to have continued longer than in Mount’s-rbay, 
viz. more than two hours. 

The weather had been fair, and funfhine, with 
calms, for four days before, in Mount’s-bay ; but on 
the evening of the 30th, it was windy 5 and on the 
31ft, windy, and cloudy, the wind continuing from 
north to north-eaft, N. N. E. and eaft, from the 27th, 
to the 31ft inclufive. 

On the coaft of Scotland, from Fort Auguftus on 
Lochnefs, we had accounts, that, on the fame 31ft 
of March, about two in the afternoon, Lochnefs rofe, 
on a fudden, about two feet perpendicularly, and con- 
tinued alternately rifing and falling for the (pace of 
three quarters of an hour. The King's galley broke 
from her moorings, and drove them into the loch j 
feverai boats were eaft very far upon dry land in- the 
middle of the loch, the water fwelled up like a 
mountain,, extremely muddy, and the motion at- 
tended* 



Cork in Ire- 
land. 
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Amfterdam. 
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tended with a very uncommon hollow found. A 
perfect calm for feveral hours before and after ( 1 )• 

By a fubfequent account from the fame place, the 
water is faid to have rifen near 30 inches, between 
the hours of twelve and one P. M. and continued 
for near half an hour. ‘That day, and feveral before 
it, remarkably fine. It is added, s.ft in fiance fimiiar 
to this happened here, at the time of the Lifbon 
earthquake’ (2), viz. of 1755. 

On the coaft of Ireland, from Cork, there was 
advice, that, on the fame 31ft of March, a quarter 
after noon, a fhock of an earthquake was felt in that 
city, and, between the gates only, allowed to be more 
violent than that of November 1, 17 55 ’ ^ no *" 
continue above one minute, undulating from eaft to 
weft, and vice verfa (3). 

At Kinfale, about fix o’clock P. M. near dead 
low-water, the tide role luddenly on the ftrand, 
about two feet higher than it was, and went out 
-again, in the fpace of four minutes, with great force, 
'which repeated feveral times j but the firft was the 
greateft (4). 

At Amfterdam, the branches in the fynagogue 
were obferved to vibrate, between one and two 
.o’clock. In the great church at Maefland- Slys, the 
.branches moved about a foot from the perpendicular, 
and the veffels in the harbour were agitated (5). 


(1) London Chronicle, April xi, p, 350. 

(2) Ibid. p. 366. 

(3) Ibid. p. 350. 

(4) Ibid. p. 358. 

IS) Ibid * P* 
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Thefe are all the traces of this earthquake, which At Tea. 
have yet reached my notice, on the weftern fhores : 
but it was felt more violently on the ocean, between 
the coafts of Spain and the Britifh chanels. Ships on 
their paffage from that part of the continent, many 
leagues to the weftward of Cape Finifterre, felt an 
unufual agitation of the fea, as if they had ftruck on 
funken rocks j the time agreeing with that of Cork 
and Fort Auguftus. 

Captain Woodward, of the Expedition packet- Expedition 
boat, failed from Lifbon March 29. On the 31ft, pac,iet ‘ 
foon after he had palled the rocks of Lifbon, in the 
morning, and aim oft calm, the fea fwelled to a great 
degree, with a rumbling noife. The vefTel was toffed 
about, as if in a ftorm. The agitation continued four 
minutes (6). 

The Gofport man of war, off the rock of Lifbon, Gofport man 
at three quarters paft eleven in the forenoon, felt two an 
violent fhocks of an earthquake ; the firft continued 
near a minute and half, the fecond not fo long (7). 

Under the convoy of the Gofport, were feveral fhips, 
all affedted in the fame manner. One, off Lifbon, 

(lat. 44 0 29", long. n° 19') felt thefhock, attended 
with a noife, as if empty cafks had been tolled about 
in the hold. The fhip immediately made a good 
many inches of water, which proceeded from the 
feams opening; the veffel fhaking in fo dreadful a 
manner, that, under the apprehensions, that the fhip 
was finking, the people threw out their boat, and got 


(6) London Chronicle, p. 383. 

(7) Ibid. p. 386. 
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all: 
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all things ready for leaving her, then about 50 leagues 
from Chore. 

The Amey In the latitude 43, not many leagues off Chore, in 
(hip ofBnftol. ^er paffage from Lifbon, the Amey of Briftol, Capt. 

Condon, felt a moft violent Chock. The concuffion 
was Co great, that it fhook the needle off the fpindle 
of the compafsj and immediately after, arofe fuch a 
ftorm of wind and rain, as he never before met with. 
The fhock was felt ten minutes A. M. viz. half an 
hour before it was felt at Cork, and five hours before 
the Waters rofe at Kinfale, and in Mount’s-bay, on the 
fame day (8). 

Litton. As the thoughts of all perfons concerned in ob- 

ferving thefe phenomena were immediately turned 
towards Lifbon, diftinguifhed by her unhappy fuffer- 
ings, when the fame agitation of land and water hap- 
pened on the firft of November 1 755 * every. one was 
in pain for that fcarce reviving city? and their appre- 
henfions were not wholly groundlefs ; for there was 
a violent earthquake at Lifbon, “ thought by fome as 
“ fevere as that of 1755, but the agitation more 
*« equable j” confequently the damages not fo de- 
plorable, no lives loft, a few old houfes fluttered 
and thrown down, and fome new ones cracked ; the 
fhock lafted between three and five minutes (9). 
But more particular is the account following, from 
an eye-witnefs, in an Englifh veffel then off Lifbon, 
1 . e. lying before the city. “ On March the 31ft, at 
“ mid-day, a fevere fhock, not fo ftrong as that of 
1755, but of longer duration. I faw the ruins of 


(8) London Chronicle, p. 426. 

(9) Ibid. p. 390. 


« the 
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« the laft earthquake falling heap upon heap, and, 

“ turning round, beheld the rocks on the oppofite 
“ fide falling from the mountains, followed by a 
<{ continual cry of the people ; the buildings eredted 
« fince 1 755 damaged, to the amount of 20,000 
“ moidores at leaft. It lafted about five minutes, 

<e fome fay (even } the water in continual agitation all 
«« the afternoon, ebbing and flowing three or four feet 
tc in a very fhort time. At twelve at night, another 
<c fhock, of fliort continuance. The next morning, 

« great fogs ; that night, three more ; did no da- 
<« mage. St. Ubes, [ten leagues diftance to the 
“ fouth] we hear, has fuffered much } and the vil- 
«« lages to the north, as alfo a large convent. During 
« the confufion in the city, 300 prifoners, in the fe- 
<e verai gaols, gained their liberty} but all except 
« fourteen were fecured again (10). The (hock felt 
“ at Oporto was very flrong} but did no damage. 

« At a village about twenty miles diflant, three or 
“ four houfes were thrown down, by which feveral 
•** people were killed (1 1).” 

It is laid, that the government of Portugal inter- 
pofed ; and, to prevent the confluences of terror and 
fancy, (oftentimes as pernicious as realities) prohi- 
bited particular accounts, and even public thanks- 
givings. 

At Madrid, the violent fhock lafted two minutes Madrid, 
and half, fhaking the houfes, and throwing down 
the furniture} the inhabitants left their houfes, for 


fear 


(10) London Chronicle, p. 376. 
(n) Ibid. p. 426. 

Von. LII« Iii 



Madeira. 


Barbadoes. 
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fear of being buried in the ruins (12). It was re- 
marked here as fomething extraordinary, that, at the 
moment it was felt, the atmofphere was quite calm, 
and a gentle fhower fell (13). 

At Madeira, the fhock was felt very violent, at 
ten o’clock A. M. It did no damage in the town ; 
fome rocks were fplit, and fell into the fea, and fome 
of the roads of the ifland fuffered (14). Upon the 
whole, the greateft damage there fuftained was the 
lofs of one church, and four people killed, two of 
which were in a boat fifhing near the fliore, when 
the rocks fell (15). Portland man of war in Madeira 
road. 

“ On the 31ft of March, about half paft four 
« p. M. near low-water, the fea fuddenly retired 
“ from the fhore, and in about three minutes re- 
« turned again, to the hight of near four feet. 
“ This flux and reflux abated about eight o’clock, 
« fo as fcarce to be perceived ; but about ten, it 
“ increafed again, for fome fhort time, then de- 
“ creafed till fix the next morning. The flux and 
“ reflux was not always regular, after the three firft 
“ hours ; it was fome times performed in three 
“ minutes, and at other times in not lefs than fix. 
“ On November 1, 1 755, the day the earthquake 
** happened at Lilbon, there was then here, in this 
“ fame manner, an agitation of the water (16).” 


(ia) London Chronicle, p. 377. 

(13) Ibid. May 7. 

(14) Ibid. May 9. 

(15) Ibid. May 16. 

(16) Ibid. p. 578. 


We 
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We are alarmed with frequent [hocks of earth- Fyal ifland, 
quakes. The mod violent fhock we have had of late, A° e nr »l tbe 
was on the 3 1 ft of March laft (17). 

“ On the 31ft of March } the fea rofe to a great Tercelra* 

« hight, and fell again fo low, that the quays were 
“ left dry; all the lighters and fhhing-boats, that 
“ were hauled up in Portorico, were carried down 
<{ into the bay, and broke to pieces upon the 
t( rocks (18).” 

N. B. About a fortnight after, feveral earthquakes 
(fucceffively more and more violent) ended not, till 
on the 20th three volcanoes threw out as many rivers 
of lava, of near a mile in breadth, and four yards 
high, which threatened defolation to the whole 
country, and continued over-running every tree and 
houfe, till the 24th (19). 

Thefe, Sir, are all the memorandums I could 
colled in this place j and it muft foon be feen, that 
they are lame and imperfed, not either fufHciently 
precife as to time, or fo particular as to weather, 
place, and other circumftances, as might be wifhed % 
but, fuch as they are, (and I doubt not other papers 
may furnifh an additional number to others) I have 
thrown them into a table, under general heads, with 
a few dedudions, which rofe from their comparifon. 


{17) London Chronicle, July 21—- 23, 1761. 
(18) Ibid. September I, 1761. 

(19} Ibid. p. 214. 
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Sylloge of fome circumftances relating to the earthquake feFt 
in the weftern parts of Europe, and elfewhere, on the 31ft of 
- March 1761. 


Place. 

Time of be- 
ginning. 

Duration. 

Weather 
and wind. 

Degrees of violence, and 
variety of circumftances. 

(i)MountV 
bay in Corn- 
wall. 

About five 

P. M. 

About one 
hour. 

Unufual 
calms and 
funfhine for 
five days be- 
fore 5 that 
day cloudy 
and windy. 

The fea rofe fix feet, ad- 
vanced five times, and re- 
treated five times. 

(2} Stilly 
iilands. 


More than 
two hours. 


Sea rofe four feet. 

( 3 ) Fort 

Auguftus, 

Scotland* 

By the firft 
account, 
about two 

P. M. 2 d ac- 
count be- 
twixt twelve 
and one 

P. M. 

Three quar- 
ters of an 
hour* 

Half hour. 

That day, 
and feveral 
before it, re- 
markably 
fine. A per- 
fect calm for 
feveral hours 
before and 
after. 

By the firft account, the 
waters rofe two feet. By 
the fecond, the watens 
rofe thirty inches, and* in 
the middle of the loch, 
fwelled like a mountain, 
with an uncommon hol- 
low found i the King’s 
galley broke from her 
moorings $ fifhmg- boats 
caft far up upon the dry 
land. 

(4) Coik, 
Ireland. 

Quarter paft 
noon. 

One minute. 


Allowed to be more vio- 
lent than that of Novem- 
ber 1755* The earth- 
quake felt by land only, 
between the gates of the 
city, undulating from eaffc 
to weft, and vice verfd. 


Place* 






Piace. 


Time of bz 
ginning. 


Duration. 


Weather 
and wind. 


jDegrees of violence, and 
variety of circumftances. 


(5) Kinfale, 
Ireland. 

About fix 

P, M. ten 
minutes be- 
fore five, as 
per fifip 
Amey, 


f 

f 

(6) Carrick, 
ibid. 

About four 

P. M. two 
hours after 
flood. 



(7) Dungar- 
von, ibid. 

Between 
four and nine 
P. M. 



(8) Rofs, in 
the county of 
Wexford, 
ibid. 

About feven 
■P. M. 


The wind 
calm. 


minutes 

j : n g 5 


retiring. 


but the firft ftretch 


(pace of five minutes at 
Carrick, about thirty miles 
from the fea, to which the 
tide, however, reaches. 
Attefted by numbers of 
eye-witneffes, who refide 
on the banks of the Sure. 


The fea flowed and ebbed 
five times alternately, be- 
tween four and nine 
o’clock in the afternoon. 


There was a violent com- 
motion in the river, which 
forced a floop from its 
hawfers, and the ferry- 
boat, on her paflage, turned 
round, with great velo- 
city; the water returned 
then into it& ufual courfe, 
like a fluice. 


(9) Water- 
ford, ibid. 


There was an agitation in 
the liver, fo that <c the fea* 
66 rofe [i. e. advanced on* 
« c the fhore] thirty feet 
cc extraordinary, though 
u it was near the la ft ebb- 
44 quarter.*’ 


Plxe, 
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Weather (Degrees of violence, and 


Place- 

Time of be- 
ginning. 

Duration. 

Weather 
and wind. 

Degrees of violence, and 
variety of ciicumftances. 

(io) Amfter- 
dam. 

Between one 
and two 

P. M, 


1 

Branches in the fynagogue 
vibrated. Branches in the 
church at Macfland-Slys 
moved about one foot from 
perpendicular. V cffels in 
the harbour agitated. 

( 1 1 ) On the 
feti, feveral 
leagues to the 
weft of Cape 
Finillerre. 

Quarter pafl 
noon. 



Felt an unufual agitation 
of the fea, as if the {hip 
had {truck on funken 
rocks. 

(i 2) Expe- 
dition packet 
juft palled 
the Rock of 
Lifcon. 

In the morn- 
ing. 

Four mi- 
nutes. 

Almoftcalm. 

The fea fwelled to a great 
degree, with a rumbling 
noife $ the {hip was toffed 
as in a ftorm. 

(ij) Gof- 
port man of 
war off the 
Rock of Lif- 
bon. 

Three quar- 
ters paft ele- 
ven A, M. 

Vbout one 
minute and 
half. 


Felt two violent fhocks of 
an earthquake, and all the 
fliips under this convoy 
were affedted in like man- 
ner. 

(14.) Ship, 
not named, 
but with the 
♦Gofport, off 
Lifbon, lat. 
44. 29. long, 
1 1- 19. 

Three quar- 
ters paft ele- 
ven A. M. 



Felt the fhock, with a 
noife, as if empty calks 
had been tofled about in 
the hold 5 the Ihip Ihook 
fo dreadfully, that the 
people, thinking her fink- 
ing, threw out the boat, 
in order to leave her. The 
ihip made feme inches of 
water, by reafon of the 
, foams opening. 

Place. 



Place, 

[ 

rime of be- 
ginning. 

429 ] 

Duration. * 

Weather j 
and wind. 

degrees of violence, and 
varictj of circumftanceh. 

(15) The 
Amey of 
Briftol, fome 
leagues off 
fhore from 
Lifbon, lat, 

43 - 

Three quar- 
ters paft ele- 
ven A. M. 
Ten minutes 
A. M. 


;mrnediatelv 

d 

After arofe 
fuch a ftorm 
)f wind and 
rain, as he 
never before 
met with. 

Felt a mole violent fliock, 
of which the concuiEon 
was fo great, that it fheok 
the needle off the fpindlc 
of the compafs. 

(16) Lifbon. 

At noon, 
and at twelve 
P. M. ano- 
ther Ibock. 

Between 
three mi- 
nutes, fome 
fay feven mi- 
nutes. 

That at mid- 
night of Chort 
continuance. 

Next morn- 
ing great 
fogs. 

The {hock, thought by 
fome to be as violent as 
that of 175 5, but the agi- 
tation more equable. 5 ’ By 
others reckoned a fevere 
{hock, not fo ftrong as 
that of 1755, but of longer 
duration. cc Ruins of the 
laft earthquake fell heap 
upon heap ; rocks on the 
oppofite fide [viz. of the 
Tagus] fell from the 
mountains 5 the water in 
continual agitation all the 
afternoon, ebbing and 
flowing three or four foet 
[high] in a very fhort 
time. Three hundred pri- 
foners efcaped out of the 
gaols of the city 5 no 
lives loft ; a few old 
houfes Chattered, and 
thrown down 5 fome new 
ones cracked. Buildings 
ere&ed fmee 1755 da- 
maged, to the amount of 
20,000 moidores, - 


Place, 




[ 43 ° ] 


Place* 

Time of be- 
ginning. 

Duration. 

Weather 
and wind. 

Degrees of violence, and 
variety of circumftances. 

(17) Oporto, 
Portugal. 




Shock felt very llrong 
(without damage) 5 but 
at a village 20 miles di~ 
fiant, fome houfes thiown 
down, and feveral people 
killed. 

(18) St. 
Ubes, ibid. 




Said to have fuffeied 
much. 

(19) Madrid, 


Two mi- 
nutes and 
half. 

1 

The atmo- 
fphere quite 
•aim, with a 
gentle 
ihower. 

The fhock violent, fhak- 
ing the houfes, throwing 
down the furniture, fo 
that the inhabitants left 
their houfes, for fear of 
ueing buried in the ruins. 

(20) Ma- 
deira. 

Ten A. M. 



Shock very violent ; did 
no damage in the town ; 
fome rocks fplit, and fell 
into the fea ; in the ifland, 
one church deftroyed, four 
people killed, two of which 
were fifhing near the Ihore 
when the rocks fell. Some 
of the roads fuffered. 

(21) Bar- 
badoes. 

Half an hour 
paft four 

P. M. 

Four hours, 
and, after 
ceafing two 
hours, began 
again, and 
continued 
eight hours 
more. 

! 

The fea fuddenly retired 
from the Chore, and in 
about three minutes re- 
turned again, to the hight 
of near 4 feet ; the flux 
and reflux not always re- 
gular ; in the fame man- 
ner was the agitation of 
the water on November x, 
* 755 * 


Place. 
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Place. 

'Time of be- 
ginning. 

Duration. 

Weather 
and wind. , 

Degrees of violence, and 
. variety of circumftances. 

(22) Fyal, 
one of the 
Azores. 

| 



Alarmed with frequent 
fhocks of earthquakes : 
the moft violent Chock we 
have had of late was on 
the 31ft of March laft. 

(23) Ter- 
ceira, ibid. 

\ 


* 

The fea rofe to a great 
hight, and fell again fo 
low, that the quays were 
left dry ; all the lighters 
and fiftiing-boats, that 
were hauled up in Porto- 
rico, were carried down 
into the bay, and broken 
to pieces upon the rocks. 


Corollaries, 

1. From thefe accounts, (fuppofmg them properly 
authenticated) the violence of this earthquake was 
grcatefl at, or 1 ather near Lifbon ; perhaps at fea, in 
latitude between 4$ and 44, and longitude about 
ii° 19', where no tremors of land could be obferved, 
and, confequently, the tffe&s not fo terrifying, nor 
perceived bv fo many, nor io deftru&ive, as if it had 
happened on the land, and contiguous to Lifbon as 
that of 1755. 

2. It did not begin at Lifbon ; it was felt at Madeira 
two hours before noon ; at and near Lifbon about 
noon; at Cork in Ireland, a quarter after noon; but 
it lafied longer at Lifbon than on any fhores in 
Europe. 

3. The weather was different in different places; 
at Madrid quite calm, with a gentle fhower ; near the 

Vol. LII. Kkk Rock 
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Rock of Lifbon, almoft calm ; at Lochnefs In Scot- 
land, a perfedt calm feveral days before and after; 
in Mount’s-bay in Cornwall, for five days before, re- 
markable calms, but, at the time of the agitation, 
cloudy and windy : with the Amey of Briftol, fome 
leagues off Lifbon, a moft violent ftorm followed the 
agitation of the fea. 

4. There was a great conformity between the ef~ 
fedts of the earthquake of November 1, 1755, a ^d 
of this of March the 31ft, 1761 j firft, in the extent; 
adly, in the rife of the waters ; 3dly, in the calm- 
nefs of the weather in moft parts ; 4thly, in the fuc- 
ceflion of time, beginning fooner at Lifbon than on 
the northern ihores, both times. 

Quaere. If this conformity (and others, which 
might eafily be traced from the Tranfacftions) fo re- 
markable in different climates, in many places, (and 
in more it may have paffed away unnoticed) could 
proceed from any thing vague, unfettled, and dif- 
fimilar? 

Quaere. 2dly, If the true caufe in both inftances 
was not fbme explofions in, and eruptions from, the 
fame fubterraneous caverns of the earth, caverns cir- 
cumfcribed as before, and branched off nearly in the 
fame direction, the fame dudts and grotts communi- 
cating the fhock of March the 31ft, 1761, (as they 
did* before on the firft of November 1755) to the 
waters of the Britifh ifles, and fome iflands in Ame- 
rica, but not with equal force, nor diffufing their 
tremors fo univerfally to land, fea, lake, and pond, 
the inflammable materials being cither not equal in 
quantity, or not equally combuftible or explofive ? 

5. As 
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5. As it was calm in moft places, it was fiicceeded 
by a violent ftorm.in latit. 43, at fea. 

Qa^re. Whether this ftorm did not put an end 
to the earthquake, in the {pot and neighbourhood of 
its greateft momentum, the extraordinary vent, or 
breaking forth of the imprifoned vapours, leaving the 
fhaken parts of the earth’s fhell quickly to fettle, and 
return to its wonted {lability ? 

6. At Cork in Ireland, (if thofe accounts may be 
depended on) there are two particulars remarkable; 
that fhock was felt almoft at the fame time of the 
day as at Lifbon. 2dly, That it was felt only at land, 
not apparent in the fea : at Lochnefe, Mount s-bay, 
and Kinfale, it was vifible in the waters only, with- 
out affecting the land; at and near Lifbon, forcibly 
agitating both land and water. 

7. Quaere. Whether it is not apparent, from 
thefe fimilar effedts, at fiich diftant times, and in 
places lb remote from each other, that the fhell of 
the earth is cavernous, abounding more or lefs, and 
interfperfed with oblate, comprefled hollows ; (which 
may be called the pores of our terraqueous globe, and 
fpread from different points, (or centers) like the 
roots of trees from their trunks 5 and whether the 
caves and fubterraneous paflages, being in feme parts 
narrow, little, more crooked, or otherwife impeded 
by accidental obflrudtions, or more remote from the 
firft and chief momentum, may not be the reafen, 
why the fufface in feme places is little or not at all 
affeaed, and the fhock later in time ; but where the 
paflages are ftraight*and open, and near the firft and 
ftrongeft explofion, there the fhock is earlier, and the 
agitation proportionably more violent? 

Kkk 2 LXVI. Oi- 
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LX VI. Obfervations on a Clock of Mr. John 
Shelton, made at St. Helena : In a Letter 
to the Right Honourable Lord Charles Ca- 
vendish, Vice-P ref. dent of the Royal So- 
ciety , from the Reverend Nevil Maikelyne, 

M. A. F. R. S. 

My Lord, 

Read Jan. zi, TTTHEN we reflect upon the great 
1762. yy degree of perfection, to which 
the fciences are at prefen t brought, and, at the fame 
time, confider from what low beginnings in former 
times they have arifen to this hight, we are apt to 
pleafe ourfelves with the idea of a certain kind of 
fuperiority, which we imagine we enjoy above the 
learned, who have gone before us. But, when we 
recoiled! by what flow degrees, and by what painful 
applications of ingenious men, in various ages, thefe 
improvements have been brought about, we fhall, 
perhaps, be inclined to own, that our fancied fupe- 
riority over our predeceflbrs in fcience is chiefly that 
of being fo fortunate, as, by coming after them, to 
enjoy the fruits of their labours, joined to our own. 
But, though we are obliged to give up part of the 
fatisfadtion, which we might receive, from afluming 
fomething to ourfelves, from the prefent ftate of 
fcience 3 yet, in return, we fhall be gratified with a 
pleafure not at all inferior, whTch the curious mind 
mud: receive, from this very confideration of the luc- 

ceffiv® 



[ 435 ] 

ceffive degrees, by which knowledge has been aug- 
mented to that pitch, in which we now behold it. 

The ancients were well acquainted with the ro- 
tundity of the earth, and were fatisfied, that heavy 
bodies, in every place, had a tendency to its center : 
but they had never any fufpicion, that the force of 
their tendency to the center was greater in one 
country than another, or that, when dropped from 
any hight, they fell fafter in one latitude than another. 

The great Huygens, who firft let the dodtrine of 
centrifugal forces in a clearer light, faw plainly, that 
the weight of bodies muft naturally be lefs at the 
equator, than at the poles j their great velocity there 
round the earth’s axis taking off part of the weight, 
which they acquire by their gravitation towards the 
center of the earth. And, though he was not quite 
exadt in fettling the true proportion of the force of 
gravity in different latitudes ; yet we owe this obli- 
gation to him, of having made the firft difcovery of 
a thing, which hath fince been the ground of fo 
many theories and experiments. 

Mr. Richer, when he went to the illand of Cayenne, 
made the firft experimental proof of the decreale of 
gravity, in approaching the equator, though he was 
not led thereto by Huygens’s theory, which was then 
but lately publilhed, and not fo generally known ; 
but, from finding his clock, which he had brought 
with him, go confiderably flower than it had gone 
in France. 

But Sir Ifaac Newton, firft of all, fhewed, how the 
variation of gravity in different latitudes depended not 
only upon the centrifugal force, but alfo upon the 
figure of the earth, which the likewife determined, as 
* well 
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well as the proportion of the force of gravity in dif- 
ferent latitudes, as far as theory alone could limit 
them. 

The ingenious Mr. Colin Campbell made a very cu- 
rious experiment, of the diminution of gravity from 
London to Jamaica, by means of an excellent clock, 
made by Mr. Graham, an account of which is given 
by Dr. Bradley, in N° 432 of the Philofophical 
Tranfadtions, to which he has added a table of his 
own, expreffmg the proportion of the force of gra- 
vity in different latitudes, and has fubjoined the pro- 
portion of the equatorial to the polar diameter of the 
earth, which fhould follow from the experiment, ac- 
cording to Sir Ifaac Newton’s principles. 

A like experiment was made by the learned French 
aftronomers, who went to the polar circle, to meafure 
the length of a degree of the meridian, by a clock 
made by the fame excellent artift, exprefly for the 
fame purpofe. 

We are likewife obliged to the gentlemen of the 
Royal Academy of Sciences at Paris, for feveral ex- 
periments made by them, in order to determine the 
force of gravity in different places, by meafuring the 
length of the fecond pendulum. 

1 could not fail of being defirous of improving the 
opportunity, which my voyage to St. Helena afforded 
me, of examining this curious point, among my 
other experiments : and your Lordfhip did me the 
honour, not only of approving of my defign, but 
alfb of thinking, that it was proper the very beft in- 
flruments yet known fhould be employed for this 
purpofe j as did alfo the Royal Society, to whom I 
communicated my intention, who were pleafcd to 
c furnifh 
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furnifh me with an excellent clock, with a gridiron- 
pendulum adapted to it, executed by that diligent 
and ingenious artift Mr. John Shelton. 

Dr. Bradley was pleafed to take upon him the 
trouble of fetting the clock up at the Royal Obfer- 
vatory at Greenwich, and there to examine its going, 
where he informed me, that it loft n feconds per 
day, upon fiderial time, the thermometer of Fahren- 
heit’s conftrudtion, which was placed withinfide of 
the clock-cafe, (landing about 50 degrees, at a me- 
dium, during the time, in which the experiment was 
made. Though the contrivance of the gridiron- 
pendulum might be confidered as a fufficient fecurity 
againft any variations in the going of the clock, which 
might arife from the changes of heat and cold, yet it 
was thought the experiment would be more fatif- 
fadtory, if the temperature of the air was fet down at 
the time. 

Soon after my arrival at St. Helena, I fet up the 
clock in the valley near James’s Fort, in a place ele- 
vated 85 feet above the level of the fea. Being 
fenfible, how much the exadtnefs of the going of a 
clock' depends upon the firm manner of fetting it up, 
I had large pieces of wood driven into a ftone-wall, 
between the joining of the (tones, to which I fcrewed 
the back of the clock-cafe, which was very (olid and 
heavy, by four fcrews, the bottom refting upon a 
large flat (lone. The pendulum had not been tqjken 
off from the clock, for carriage, but was fecured to 
the clock-cafe, in order to prevent it from receiving 
any damage. A piece of wood was fcrewed to the 
back of the clock-cafe, having a round cavity in it 
before, juft large enough to receive the bob of the 

pendulum } 
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pendulum : another piece of wood, with fuch an- 
other cavity in it, likewife fitting the bob of the pen- 
dulum, was applied to it, on the fore-part, and 
fcrewed firmly to the other piece : lb that the bob 
was embraced between the two pieces, and iccurcd 
firmly to them, and to the back of the clock-cafe. 
Two little pieces of wood likewife kept the upper 
part of the pendulum in its place, from receiving any 
motion near the center of fufpenfion. 

When the pieces of wood were taken away, and 
the pendulum thereby difengaged, the clock was fit 
for ule : only, to adjuft the pendulum to the fame 
exadt length, as it was of at Greenwich, a mark had 
been made on the rod, where the top of the bob of 
the pendulum rofe to; and Dr. Bradley informed 
me of the number, which flood againft the index, 
on the nut at the bottom of the pendulum, by ferew- 
ing or unlcrewing of which the bob is elevated or 
deprefied. 

I had a poll fixed up on the top of a hill, at a di- 
ftance due north of me, to which I always adj Lifted 
the tranfit inftrument, before an obfervation, which 
then gave the true time of the tranfits of the Sun and 
ftars acrofs the meridian, within a very few feconds : 
for it was not neceflary for my purpofe, to be more 
precife in the fixing of my mark, which would have 
been attended with great trouble, on account of its 
fituation, as the clock was to remain fixed up in the 
place, where it was, only for a few weeks, and as I 
always adjufted the inftrument truely to the fame ver- 
tical circle, which was at the fame time very near to 
the meridian. 


I fhall 
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I fhall now lay before your Lord (hip the tranfits, 
which I took of the Sun, contained in the following 
table ; the firft column of which, exprelTes the day 
of the month of the obfervation : the fecond, the 
time Ihewn by the clock, at the inftant of the tranfit 
of the Sun’s center, acrofs the middle vertical wire of 
the inftrument, on that day: the third column is 
made from the fecond, by applying the equation of 
time thereto. Therefore, the differences between 
the numbers in the fecond column, {hew the rate at 
which the clock gets upon the Suns and the dif- 
ferences between the numbers in the third column 
{hew the rate, at which the clock gets upon mean 
time. 



Time by the clock 
at the Sun’s tranfit. 

Time by the clock, 
with the equation 
of time applied. 

1761. 
April 25. 
27. 
29. 
30 - 

May 3, 
6. 
8. 

h m I 

O II 30 

15 io 4- 
49 

20 404. 

26 164. 

31 S 6 4 r 

35 45 i 1 

h m f 

0 13 47 ; 

17 48 

21 45,1 

23 44,8 ! 

29 42, 1 

35 39 i 

39 3 6 >4 


The thermometer, placed in the clock- cafe, taking 
a medium between the obfervations of morning, 
noon, and night, flood each day as follows : 


Vol. LII. 


Lll 


April 



£ 44 ° ] 


April 


May 


Degrees. 


25 . 

73 

26. 

73 

27. 

73 

28. 

73 

29. 

73 

3 °* 

72 

r. 

72 

2. 

72 

3* 

71 

4* 

7 l 

5* 

7° 

6. 

70 

7 - 

72 

8. 

72 


Your Lordfhip will perceive, that, from April 2 5 
to April 27, the clock got 4 s " i f , upon mean' time, 
in two days; which is at the rate of 2 m o f 4. per day. 
In like manner, from the differences between the 
following obfervations, the clock appeared to get per 
day 1” 58 f 4, i m 59^,7, 59* i m 59 f , i m 58 f ,6; 

the mean of all which is i m 59^2. The thermo- 
meter in the clock-cafe, at a medium, during this 
time, flood at 72. 

The obfervations, as your Lordfhip will perceive, 
agree fb near together, in giving the fame rate of the 
going of the clock, that there is fc arce room for pre- 
ferring one to another. But, from the circumflanccs 
of the obfervations, 1 fhould rather chufe to deduce 
the rate, at which the clock gets per day, from the 
tr an fits of April 30 and May 8 ; which is exactly 
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i m S 9 f * t ^ ie thermometer, at a medium, during this 
time, landing at 7 1 . 

Allowing, therefore, the clock to get i m 59* in a 
mean folar day, upon' mean folar time, in 23 11 56“ 4/ 
of mean folar time, or in a fidereal day, it will get 
only i m 5B f ± upon mean folar time: but a clock ad- 
justed to mean folar time lofes 3“ 5 6 r by the liars, 
in a fidereal day, therefore the clock lofes i m 57 f 4 
of fidereal time, in one revolution of the ftars ; which 
agrees exactly with what I find by the tranfits s, u, 
and £ Leonis. For, April 30, s Leonis pafied at 
7 h 32“ 30 f by the clock? v Leonis at j h 39” 24 f $ 
a Leonis at y h 52* j and £ Leonis at 8 h 3“ 36*. 
And May 8, e Leonis pafied at y h io f ; u Leonis 
at 7 h i2 m 3 f 5 as Leonis at 7 h 28 s11 3 i f ; and ^ Leonis 
at 7 h 36“ 15L Therefore, the clock lofes 27” 20 f 
by e Leonis, in the fpace of 14 days, and 2y m 2i f in 
the fame time, by the other three ftars : the medium 
is 27” 20 f 4 ? whence the clock lofes upon the ftars, 
in one revolution, i m 57 f 4? which agrees entirely 
with what is deduced above from the tranfits of the 
Sun, which was i m 57 f 4 * 

The lame clock at Greenwich, with the pendulum 
adjufted to the fame length, loft 1 i f upon the ftars, 
in a fidereal day. Therefore, the force of gravity at 
Greenwich is to the force of gravity at St. Helena, as 
the fquare of 23 h 59“ 49 f to the fquare of 23 11 58“ 2 { *. 
:: 10000000 : 9975405. The extent of the vibra- 
tions of the pendulum here, as well as in England, 
is exactly i° 45' on each fide of the perpendicular, 
according to the divided arch, which is at the bottom 
of the pendulum. 


LI 1 2 


I fia&e* 
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I flatter myfelf, your Lordftiip will excufe me, if 
I do not attempt to deduce any confequences, at pre- 
fent, from the above obfervations, either with refpedt 
to the law, which the force of gravity obferves in its 
changes in different latitudes, or with iefpe(ft to the 
figure of the Earth, which it has been fuppofed might 
be determined from experiments of this kind alone, 
independently of any others, the great Sir Ifaac New- 
ton having himfelf fet us the example. If the body 
of the Earth was homogeneous throughout, not only 
the figure of the Eaith, but alfo the law of the vari- 
ations of gravity in different latitudes would be given, 
and would be the fame as Sir Ifaac Newton has de- 
fcribed them. But if the Earth be not homogeneous, 
and there feems great reafon, from late experiments, 
to doubt if it be fo, we can form no certain conclu- 
sions concerning the figure of the Earth, from know- 
ing the force of gravity in different latitudes $ as this 
force mull depend not only on the external figure, but 
alfo in the internal constitution and denfity of the 
Earth. 

Your Lordfhip will, perhaps, think, many more 
experiments, not only of the kind, which I have the 
honour to give an account of to your Lordfhip, but 
alfo of other different kinds, to be neceflary, before 
we fhall be able to infer any thing with certainty, 
concerning the internal conftitution of the Earth, or 
even to determine its external figure. But every ex- 
periment is ufeful, which tends to throw a light over 
this intricate fubjedt, and to fhew the perfedt agree- 
ment of the laws of nature, with the adtual conftitu- 
tion of things. 


In 
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In hopes the experiment here recited may be 
taken in this view, as tending, in conjunction with a 
variety of others, to illuftrate an important point, I 
beg leave to prefent it to your Lordfhip j and am. 

My Lord, 

Your Lordfhip’s 

moft obedient 
and devoted 

humble fervant. 


St. Helena, 
July 30, 1761. 


Nevil Mafkelyne. 


LX VI I. Obfervations upon Jome Gems Jimilar 
to the ’Tourmalin ; by Mr. Benjamin Wil- 
lon, F. R. S. 


Read Jan. 28, / ■ 1 HE honour I received from the 
17 z * JL Royal Society, in confequence of 
my late papers on electricity, and which principally 
relpeCted the Tourmalin, is a pleafing motive for em- 
braceing the firft opportunity to communicate farther, 
enquiries, that tend to throw more light upon this 
curious fubjeCt. 

In September la ft, I met with feveral gems of dif- 
ferent fizes and colours, that referable the Tourmalin, 
in regard to eleCtric experiments. The moft beautiful 

of 
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of them are fomething like the ruby, others are more 
pale, and there is one inclining to the orange colour. 
In point of hardncfs and luftre, they are nearly the 
fame with the topaz. 

Six of thefe gems arc cut brilliant fafhion, and three 
retain their natural fhape. Of the fix, when hea.ed 
properly, and whilfl they are cooling, three are cle flri— 
fied phis , and two minus , at the table furface, r jd at 
the collet, or oppofite furface, the three are eleurifi-d 
minus,, and the two plus. The fixth, which is the 
largeft, and of an oblong fhape, appears to be electri- 
fied plus near one end, and at the other end, in the 
oppofite part, minus. 

Thefe inflanccs are farther proofs of the law ob- 
ferved in the Tourmalin, viz. that the eleCtric fluid 
flows to or fro, in one invariable line , according to 
the circumftances attending the experiment. See the 
Letter to Dr. Heberden, Philofbphical TranfaClions, 
Vol. LI. 

From the contrary appearances happening with 
gems of the fame fhape, it is now abundantly evi- 
dent, that the direction of the fluid does not depend 
upon the external figui e of the gem, but upon fomc 
particular internal make or conftitution thereof. And 
that there is fome fuch natural difpofition in all gems 
affording thefe appearances, may be collected from 
another curious fpeciinen of the Tourmalin kind j that 
is green, and formed in long flender cryftals with 
feveral fides, many of which are found flicking to- 
gether, and are brought from South America, 

Mr. Emanuel Mendez da Cofla, member of this 
Society, and well known for his flcill in natural lii- 
ftory, furnifhed me with a parcel of thefe uncommon 
2 . cryflals 
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cryftals the 12th of November laft, and defired I 
would try whether they afforded the eledfric effects of 
the Tourmalin. They were examined the fame even- 
ing, when I was agreeably furprized to find them, not 
only like Tourmalins in regard to electric appearances, 
but that the direction of the eledlric fluid movng 
therein, is always along the gram or floorings of the 
cryjlals ; one end thereof being eledlriiied p/us, and 
the other end minus. And that the fluid is more 
difpofed to pafs in that direction than in anv c.dicr, 
may be further collected from what has been ob- 
ferved upon the grain of the loadflone by Dr. Knight ; 
for though the magnetic poles, of a natural loadflone, 
may be varied in any direction, yet the fame load- 
ftone does admit of being made much more magne- 
tical along the grain, than acrofs it. 

Now, as feveral of the above gems have different 
eledfric poles independent of their fhape, and I have 
not yet been able to vary the direction of the fluid in 
any one of them, though various methods have been 
tried, and fome of a violent nature 3 and fince the 
green cryftal, or chryfolite, above defcribed, hath 
likewife the fame eledtric poles, but with this dif- 
ference only, that the fluid moves always along the 
flender threads or columns, which is the grain 
thereof, and without fuffering any change from that 
direction ; it fee ms by analogy, that the eiedtric fluid 
flowing through all of them, moves in that direction 
in which the grain happens to lie. And the reafon 
appears to be this, that the refiftance the fluid meets 
with in pafHng through the gem, is Ids in that di- 
redtion, than in any other. 


The 
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"The natural hiftory of thefe chryfolites, fo far as 
Mr. Da Cofta has been able to colled: it, is, « that 
tc they were given him by the name of Brazilian 
« emeralds, that they are a kind of cryftals fhooting 
‘ c into columns of no regular fides or angles, but 
t£ canaliculated, or flriatcd length wife. That as they 
are all fragment, he fufpetts, they do not fhoot 
in vacuities of ftones, or figures of rocks, like 
•* other cryftals j but lie always clofely imbedded in 
“ the hard rocks (quartz) and are wafhed from their 
“ faid beds by the torrents, in like manner as the 
tc Brazil and Guinea gold is j which is the reafon of 
tc their being in fuch fragments.” He adds, et that 
“ the cryftals, black, analogous to thefe, and im- 
«* bedded in quartz, or hard rocks, are found in our 
« mines in Cornwall, and in other parts of Europe ; 
« fpecimens of fuch are in the Britifh mufeum, and 
«* in other cabinets. The Swedes call thefe bodies 
« lapides cornei cryftallifati, and Wallerius has a 
« comeus cryftallifatus viridis, which likely is this 
£C kind. The miners of Germany vulgarly call them 
« Schirl, and fometimes our Englifh miners name 
« them Cockle and Call. The ranging of this cryftal, 
Mr. Da Cofta fays, as a lapis comeus, is not only 
erroneous, but ridiculous j as it is truly a kind of 
« cryftal, and might with propriety be fynonymed 
“ Cryftallus viridis columnaris lateribus inordinatis.” 

I fhall conclude this paper with a paflage in the 
Optics of Sir Ifaac Newton, which is one inftance, 
among many of the wonderful fagacity of that great 
man j as it correfponds very well with what we now 
underftand of the eledtric fluid, which, by the con- 
tinual motion of its parts, is fo principally concerned 
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in the various operations of nature. Xt is in confe- 
quence of fuch a motion, arifing from a certain degree 
of heat, that the Tourmalin, and the other gems, are 
rendered ftrongly eleCtric : and this plainly fhews, that 
a lefs degree, even that which accompanies them 
where they are found, may make them alfo eleCtric j 
but with the difference of making them lefs fenfibly 
fo. Accordingly, having explained what he means 
by the word attraction, he fays, « The attraction of 
« gravity, magnetifm, and electricity, reach to very 
“ fenfible diftances, and fo have been, obferved by 
“ vulgar eyes; and there maybe others which reach 
« to fo fmall diftances as hitherto efcape obfervation, 
tf and perhaps eledtrical attraction may reach to fuch 
« fmall diftances, even without being excited by fric- 
£C tion” 

London, 

December 23, 176*. 


LX VIII. Obfervations on the "Tides in the 
Straits of Gibraltar ; by Henry More, 

E fr> 

Read Jan. 28, A S every attempt made, whether at- 
1762 /A tended with fuccefs or not, to- 
wards iiluftrating what is already known, or drawing 
from obfeurity for want of fufficient obfervation, or 
fcouring off the raft of efror from reality, . either 
through curiofity or order, has always met with the 
candid countenance of your moft honourable Society 3 
Vol. LH. Mm m I beg 
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I beg leave to remind you of what has been fug- 
gefted, and inculcated, of a (I call it fuppofed) con- 
ftant influx of the waters through the ftrait of Gi- 
braltar to the Mediterranean : with the difficulty oc- 
curring, to account how that immenfe fupply, (which 
fome ingenious worthy gentlemen have been at the 
trouble to calculate) befides what is poured in by many 
great rivers, can be expended. 

Vapour being deemed infufficient far, rccourfe is 
had to the notion of an under-current ; an idea to 
me, at firft glance, incompatible with nature,, not- 
withftanding its being founded on an experiment 
made by a mafter of a fhip, in his paflage through 
the ftrait, with a fair wind and good way through 
the water, by lowering a bucket certain number of 
fathoms deep which remarkably abated the fhip’s 
ways from whence I fuppofe the inference to be 
drawn. 

Now, that fuch a caufe fhould have fuch an effect* 
efpecially the refiftance of the water to be forced 
through at fo great a depth being fo great, I take to 
be obvious. Befides, the fhip might have deviated 
in her fteerage from the ftream or ftripe of water flic 
was in, at the lowering of the bucket, into another 
counter-ftream, which I fhall beg leave to offer to 
your confideration and correction by and by. 

Previou# to any remark or reflection of mine on 
the matters I entreat to be confidered abfolutely free 
from any motive whatever, but the hope of doing 
fomewhat more for the public utility, and having the 
honour of your approbation of the hints arifing from 
my obfervation. 


I made 
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I made it, during the years I was an officer in that 
part of the world, (iixteen of which were employed 
in Gibraltar) part of my application to account, as 
well as I could, for the difficulty of the navigation of 
the ftrait ; as aifb the phiiolophy of it, with refpedt 
to the furplus waters, fuppofed from the great inlets, 
and no apparent outlet. 

In order to which, the firft objedt prefenting itfelf 
is the tides ; which came neceflarily under my no- 
tice, from one of the fervices, befides other duties, I 
was engaged in; namely, the forming an inunda- 
tion on the land iide of the garrifon ; the excavation 
of which being to be carried out, and thrown into 
the bay, depended almoft entirely on the tides, to 
bring the flat boats near the fhore, to receive the 
earth ; which in a manner compelled me to that 
confideration, on which much depended the execution 
of the work, which held upwards of four years ; 
during which time, the tides were, in the main, 
from two to four feet rile, regular as in other places, 
unlefs by powerful winds without, I mean from the 
ocean, or Mediterranean, accelerated or retarded, 
which would a little vary the rife of water. 

That a very ft r eng tide, at the rate of fome knots, 
fets from the ftrait into and out of Gibraltar bay, from 
Cabrita and Europa points, is notorious. 

That this ftream out and in by Europa is, by my 
eftimation, a mile or better wide, I have frequently 
obferved. 

At the fame time the tide has been pouring into 
the bay, round Europa, I have remarked, both from 
the high fhore and in boat, another ftream in the 
ofiing, going the contrary way. 

Mmm 2 


On 
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On account of which, veffels knowing this, coming 
from Malaga, &c. ufually, if they find the ftream 
againft them under Europa, come to an anchor be- 
hind the hill, and wait there for the tide, which will 
foon bring them in : others not knowing, or negledting 
this, have been, by the wefterly winds (in this cale 
fuppofed) and the ftream, which they are fure to have 
againft them, either one or the other, hoifted up near 
Malaga again. 

As a farther confirmation of my idea, relating to 
the mid-ftream : being on guard at Europa, in the 
forenoon, there came a Spanifli xebeck from the weft, 
with little wind, and in time was becalmed right off 
a rock I fat on j where I continued almoft the whole 
day, to obferve her, driving back again with a mid- 
ftream, to appearance half-chanel over, and edging 
outwards towards the Barbary fide j when, about 
feven in the evening, with little or no wind as be- 
fore, fhe returned, at a great rate, and lb continued, 
till night and diftance hid her in the Mediterranean. 

As to my fentiment, and what has given a ftrong 
bias thereto, with regard to the two fide-ftreams, 
viz. the tide on the Spanifh fide, and the tide on the 
Barbary Ihore, I muft beg your patience to another 
obfervation. 

Setting fail with a light Levant, to pafs the ftrait to 
the westward, the fhip I was in met a ftrong tide 
turning Cabrita point, which all the fail we could 
fpread was but barely enough to Hem j keeping, 
however, the Spanifli fhore, whiift others, near 
feventy, flood off for the middle, in an hour, or 
little more, the tide turned, and we made our way 
at a tolerable rate, till we were paired Tarifla, almoft 

oppofit* 
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oppofite Tangier, when the wind became unfavour- 
able, and we, by ft retching acrofs, found the Bar- 
bary tide for us, which carried us out clear of the 
capes j when the whole fleet, except three, were put 
back to Gibraltar, and lay there three weeks for an- 
other wind : the whole dependence of navigators being 
a ftrong Levant wind to pufh them through, without 
reckoning about current. 

How greatly the contrary being attended to would 
benefit commerce, more need not be told, than that 
two fhips lying in Gibraltar bay, bound to London ; 
one, by getting a fmall ftart of the other, made her 
paflage, came back, and found her companion Hill 
waiting in the bay. 

That this was owing to the firft having knowledge 
of the different ftreams, I don’t fay, but to his alert- 
nefs in catching the firft of the Levant, whilft the 
other ftaid to finifti his bowl, and pay his reckoning. 

But had he been tolerably acquainted with the 
ftreams, I don’t yet fee, why he might not have, got 
through, as well as we. 

Permit me to give one obfervation farther j which, 
though it doth not reach the whole length of the 
gut, it does in part, viz. the barks, &c. pafling from 
Ceuta to Spain, every day fhewed us, with what 
facility, in the laft war, the Spaniards would run 
acrofs the ftrait, and fetch near TarifFa, or, at worft, 
a bay between it and Cabrita ; when ’twas as plain, 
that the felf-fame barcalonga, or xebeck, when taken, 
after that English were put on board, could do no- 
thing like it. 

Whence my inference is, the Spaniard timed -the 
tide, the Englifti, not.. 

I novs 
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I now beg permiffion to point out my thoughts 
refpedling the Barbary fide of the ftrait, and the tide 
along it : to illuftrate which, I muft tell likewile what 
happened to myfelf, returning from the wedward to 
Gibraltar. When the Hup I was on board of was off 
Tangier, about five in the evening, we were joined 
by another, with whom we converfed a fmall time j 
then each took the way he chofe, to get to Gibraltar, 
it being a light Levant, confequently again ft us, and 
both {hips near mid-chanel. 

The fhip, that fpoke with us, flood on her tack to 
the Spanifh fide, where flie muft, I think, fall into 
the tide along that fhore ; by the aid of which, fhe 
got to anchor in Gibraltar bay, that night, before 
ten. 

We, on the contrary, from a conceit the mafter 
had, that he was mod lucky on that fide, flood on 
the Barbary tack } the dream on which fide, notwith- 
flanding our labouring and turning to windward, by 
next morning had hoided us far out into the ocean ; 
next day we got into the drait, and drove out again ; 
the fame the fecond and third, by eroding the different 
dreams alternately : fb that it took us four days to do 
what the other did in four hours. 

That the Spaniards are not maders of the different 
fet of the tides, other than what has been faid about 
Ceuta, I believe; for thefe reafons, viz. their com- 
merce from Cadiz is generally carried on in fin all 
barks along fhore, round cape Trafalgar to Tar iff a, 
AJgazira, and Ceuta on the other fide ; in which na- 
vigation, they confult only what I, for didindlion’s 
fake, call Spanifh tide, coming to as often as it fliifts 
againd them; without being much follicitous about 
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the mid-fiream, or at all about the Barbary tide, 
which they dare not approach, on account of the 
perpetual war between thofe two people, fb as to ac- 
quire the knowledge we wants neither are we to 
think of fuch civility from them. 

From the hints and remarks I have made, why 
may not the tides in this ftrait be fomewhat analagous 
to the different tides daily obferved between P ortf- 
mouth and the Ifle of Wight, called there tide and 
half-tide ? which is, if I remember right, defcribed 
to be thus : 

That when it is high-water in the mid-chanel, ’tis 
half-ebb on one lide, and low- water on the other, (or 
elfe, when high-water on one fhore, ’tis half-ebb in 
the midft, and low-water on the other) and fb vice 
verfa. change alternately. 

Whether this theory carries with it any valuable 
degree of reality or not, I hope a proper time will 
come, when it may be afcertained, by employing fit 
perfbns for that purpofe. 

If on furvey it fhould turn out, what I hope, viz. 
that fuch tides there are, and that, by understanding 
the fet and times of thefe (as yet fuppofed) ftreams, a 
veflel be enabled to work in or out of the ffcrait, with 
a contrary or light wind, ’tis enough. 

Should it fucceed, I am highly happy in moving 
it $ fhould it not, I am happy ftiil, from the well- 
meaning. 


XXIX. An 
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"LXIX. An Account of the Cafe of a young 
Man ftupified by the Smoke of Sea-coal ; by 
Dr. Frewen, o/'Sufl'ex. 

Read Jan. 28, X X" Tllliam Colebrook, a lad of feven- 
I 7 63 * Vv teen years of age, was left alone 
to take care of his mailer’s veffel in Rye harbour, the 
4th of June 1761 ; and {hutting up all dole, at nine 
o’clock in the evening, he laid himfelf down to lleep 
in a fmall cabbin, where there had been a Sea-coal 
fire, which was not properly extinguished, and, the 
chimney-place being Stopped, it foon grew full of 
Smoke j the effedt of which, when the people came 
on board next morning, proved to have been fo 
powerful, as to render him totally deprived of all the 
fenfible f ihotions of the body, excepting thofe of the 
heart and lungs. The caufe of this Stupor being pre- 
fently fufpedted, he was brought out upon the deck, 
in hopes the frefh air would prove of Service ; but 
neither that, nor bleeding, blistering, or any other 
applications they made ufe of, affifted him in the 
leaSl, under this torpid Situation. Being brought 
home to his matters houfe about noon, I vifited him, 
and found him in the fame foporous, apoplectic State, 
with a feeble pulfe, refpiration laboured and difficult, 
a rattling in his throat, and utterly void of all fen ra- 
tion. He appeared much like one I had Seen, who 
had taken an over-dole of opium, and died of it. 

I Strongly recommended the plunging this patient 
into a cold bath ; which being complied with, and 
done as expeditioufly as i.t could be, was attended 

with 
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with a fuccefs even beyond my expectations. Imme- 
diately upon the immerfion, (for I ordered but only 
one plunge, fuppofing that a fecond would prove lels 
efficacious, by weakening the power of the firft) he 
opened his eyes and mouth, and (hut them again. 
He was then inflantly put to bed naked, between the 
blankets ; and, in a very few minutes time, a very 
great and univerftl fweat came on him, which con- 
tinued for many hours. In the evening, he was firft 
perceived to move a little, feemingly as if difturbed 
by the roughneft of the blankets ffimulating his fkin : 
a while after, he opened his eyes, and looked a little 
about him, in a confuted manner. Some time after 
that, he grew more fenfible, and fpoke j but could 
only give the ffiort anfwers. Yes and No. His refpi- 
ration was ftill difficult, and very laborious j but his 
pulle was ftronger and fuller j on which account, I 
ordered a little blood to be taken away ; and he took 
frequently, a very little at a time, of iome fweet oil. 
For his ordinary drink, I directed boiling water poured 
upon bread, with a little white wine, lemon juice, 
and fugar j of which, at firft, he took but very little 
at a time, and afterwards more in quantity, as he 
could get it down. 

The next day, I found him much better, when he 
fat up, talked, and drank fome tea. His breathing 
was eafier, but he complained of a fhort troublefome 
cough, and hoarfenefs 5 for which I ordered him a 
fmooth peCtoral linClus : and a lenient purging draught 
was alfo given him, which had the defired effect. 
He continued growing better for a day or two, when 
I called upon him again, and finding his cough and 
hoarfenefs frill remain, with a little fhortneft ot breath, 
Vos.. LIT. N n n I d'reCted 
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I directed him pills of Millepedes and Gum Ammo- 
niac made up with Bal. Sulph. to be taken twice a 
day, drinking warm milk after them ; by which 
means, he grew perfe<Stly well, and went to fea in 
twelve days. 

LXX. A Letter fro7n Benjamin Franklin, 
LL. £>. and F. R. S. to the Reverend 
Thomas Birch, D. Z>. and Secretary to 
the Royal Society. 

SIR, Craven-Street, Feb. 4, 1762. 

Read Feb. 4, Tfc JW R. Canton did me the favour to 
17^3. xVjL ihew me the ingenious experi- 
ments he has defcribed in the inclofed letter. They 
fucceeded perfectly as he has related them 5 and I 
imagine, the communication of them muft be agree- 
able to the curious in this branch of natural know- 
ledge. 

I am, 

SIR, 

With great refpeeft. 

Your moft obedient 

and moft humble fervant, 

Franklin. 


LXXI. A 
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LXXI. A Letter from John Canton, M* At 
and F. R. S. to Benjamin Franklin, 
LL. D. and F. R. S. containing fome Re- 
marks on Mr . Delaval’r EleBrical Experi- 
ments* 


Dear Sir, 

Read Feb. 4, Tl /TR. Delaval, in his curious electrical 

1762. experiments, found that Portland 

ftone, common tobacco-pipe, &c. would readily con- 
duct the eleCtrical fluid, when very hot, or when quite 
cold j but were non-conduCtors in an intermediate 
ftate. As no one, that I know of, has yet attempted 
to account for this, I fhall fubmit the following fo~ 
lution to your judgment. 

The ftone, tobacco-pipe, wood, &c. I apprehend, 
conduCt when cold, by the moifture they contain in 
that ftate; when their moifture is evaporated by heat, 
they become non-conduCtors ; and when they are 
made very hot, the hot air at, or near their furfaces, 
will conduCt, and the bodies appear to be conductors 
again. 

To prove that hot air will conduCt the eleCtrical 
fluid, let the end of a poker, when red-hot, be 
brought, but for a moment, within three or four 
inches of a fmall electrified body, and its eleCtrical 
power will be almoft, if not entirely deftroyed. 

And if excited amber, &c. be held within an 
inch of the flame of a candle, it will iole its elec- 

N n n 2 tricky 
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tricity before it has acquired a fenfible degree of 
heat (i). 

That glafs is a conductor in damp weather, on ac- 
count of the moifture on its furface, is well known 5 
as alfo, that warming it a little will render it a non- 
conductor j and that a great degree of heat will make 
it feem to be a conductor again. Now tobacco-pipe, 
wood, &c. will not only attract the moifture of the 
air to tlieir furfaces, but will alfo abforb it ; whence 
they are conductors in dry weather 5 and require 
more heat than glafs, as well as a longer continuance 
in it, to render them non-conduCtors. It is remark- 
able, that tobacco-pipe, after it begins to cool, will 
become a conductor again, fooner than moft other 
fubftances, and much fooner than wood. The caufe 
of this appears to me, to be the tobacco-pipe's ab- 
forbing the moifture of the air fafter than moft other 


(1) I have ©bferved alfo, that the Tourmalin, Brazil Topaz, 
and Brazil Emerald, will give much ftrongcr figns of electricity 
while cooling, after they have been held about a minute within 
two inches of an almoft furrounding fire, where the air is a con*- 
duCtor, than they ever will after heating them in boiling water. 
And if both fides of either of thofe ftones be equally heated, but 
in a lefs degree than will make the furrounding air a conductor, 
the eleCtrlcity of each fide, whether pins or minus, will continue 
fo, all the time the ftone is both heating and cooling ; but will 
increafe while it is heating, and decreafe while it is cooling. 
Whereas, if the heat be fufficicnt to make the furrounding air 
conduCt the cleCtric fluid from the pofitivc fide of the ftone to 
the negative fide of it, while heating ; the eleClticity of each fide 
will increafe, while the ftone is cooling, and be contrary to 
what it was, while the ftone was heating. Sec the Philofophical 
TranfaCtions, Vol. LI. p. 403 and 404. 


fubftances. 
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fubftances, and much fader than wood : for the fur- 
faces of tobacco-pipe and wood being wetted, the 
furface of the wood will continue wet much longer 
than the furface of the tobacco- p*pe. 

That tobacco-pipe does not become a ncn-con- 
dudkor by a particular degree of heat, without eva- 
porating its moifture, is evident, from the following 
experiments. If three or four inches of cue end of a 
tobacco-pipe, of more that a foot in kncpii, be made 
red-hot, without fenfibly heating tlv. odter end; this 
pipe will prove a ready conductor, through the hot 
air furrounding one part of it, and the moifture con- 
tained in the other; although feme part cf it muft 
have the degree of heat of a non-conductor. But if 
the whole pipe be made red-hot, and fuffered to cool, 
till it has only fuperficial moifture enough to make it a 
good conductor ; and men three or four inches of one 
end be again made red-hot, it will become a non- 
conductor. And if a -nail be placed at, or near each 
end of a longifti foiid piece of any of the abforbent 
bodies above-mentioned, lb 'that the point of each 
nail may be about half the thicknefs of the body, 
within its furface ; this body, by heat, may be made 
a non-conduCtor externally, or fuperficially, while it 
remains a good conductor internally : for che electric 
fluid will pals readily from one nail to the other, 
through the middle of the body, when it will not 
pafs on its furface ; and even when the internal parts 
of the body are in an equal degree of heat with the 
external ; as they muft foon be, after it begins to cool. 
But if the fame body be expofed, for a Hi or t time, 
to a greater degree of heat than before ; or if it be 

keot 
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kept longer in the lame heat, it will become a non- 
conductor entirely. 

In making the above experiments, I ufed the little 
electrometer, which I have defcribed in the forty- 
eighth volume of the Pjhilofophical TranfaCtions, 
p. 783, and fupported it by fealing-wax, or warm 
glafs. 

I well remember your acquainting me, that Mr. 
Deiaval did not approve of the above manner of ac- 
counting for his experiment on tobacco-pipe, loon 
after you related it to him, which was iome time laft 
fummer : but as it ftill appears latisfaCtory to me, 
notwithftanding what that gentleman has lately offered 
againft it (2), your laying it before the Royal Society 
will oblige, 


Dear Sir, 

Your moft obedient 

and moft humble fervant. 


Spiral-Square, 

January 21, <762. 


John Canton. 


(2) See a Letter from Mr. Deiaval to Mr. Wilfon, in the 
firft part of the fiffcy-lccond volume of the Philofophical Trans- 
actions. 



[ +6i ] 

P. S. Having formerly obferved, that the fridtion be- 
tween Mercury and Glafs in vacuo , would not 
only produce the light of electricity, as in the 
luminous barometer, or within an evacuated 
glafs ball, but would alfo eledtrify the glafs on 
the outfide ; I immerged a piece of dry Glafs 
in a bafin of Mercury, and found, that by 
taking it out, the Mercury was eledtrified minus, 
and the Glafs eledtrified plus, to a confiderable 
degree. I found alfo, that Amber, Sealing- 
wax, and Ifland Cryftal, when taken out of 
Mercury, were all eledtrified pojitively (3). 
How does it then appear, that the eledtricity, 
which was obferved upon rubbing the laft 
mentioned fiibftance, after it was taken out of 
Mercury furrounded by Ice, was owing to cold, 
and not to the friction between it and the Mer- 
cury, in taking it out ? Ifland Cryftal, when 
•warm, is a non-condudtor ; and all non-con- 
dudtors may be excited with proper rubbers. 


(3) A fmall quantity of an amalgama , or mixture, of Mer- 
cury and Tin, with a very little Chalk or Whiting, being 
rubbed on the cufhion of a globe, or on the oiled filk-rubber of 
a tube, will excite the globe or tube to a great degree, with 
very little fri&ion j efpecially if the rubbers be made more damp, 
or dry, as occafion may require. 


LXXII. 
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LXXII. An Attempt to ajfgn the Caufe> why 
the Sun and Moon appeal • to the naked Eye 
la?'ger when they are 7 'ear the Horizon. 

an Account of fever al natural Phe- 
nomena , r dative to this SuhjeSl . By Mr. 
Samuel Dunn. 

Chelfea, January 27, 1762. 

Read Feb n, j. rTpHE Sun and Moon, when th§y 
x 7 6z ' Jj[ are in or near the horizon, ap- 

pear to the naked eye of the generality of perfons, fa 
very large in comparifon with their apparent magni- 
tudes, when they are in the zenith, or lomewhat ele- 
vated, that feveral learned men have been led to en- 
quire into the caufe of this phenomenon, and, after 
endeavouring to find certain realbns, founded on the 
principles of phyfics, they have at luft pronounced 
this phenomenon as a mere optical iilufion. 

2 . The principal difiertations, which I have hi- 
therto feen, conducing to give any information on 
this fubjedt, or helping to throw any light on the 
lame, have been thofc printed in the Tranfa£tions of 
the Royal Society, the Academy of Sciences at Paris, 
the Germm A6ts, and Dr. Smith’s Optics j but as all 
the accounts, which I have met with in thefe writings, 
any way relative to this fubjeft, have not given me 
that fatff.udion which 1 have defired, curiofity has 
insluced me to enquire alter the caule ot this lingular 
phenomenon, in a manner fomewhat difieient trom 
that which others have done before mo, and by fuch 
2 , experiments 
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experiments and obfervations as have appeared to me 
pertinent ; feme of which have been as follows ; viz. 

3. I have obferved the riling and fetting Sun, near 
the vifible horizon, and near riling grounds elevated 
above the vilible horizon about half a degree, and 
found him to appear largeffc when neareft to the vifible 
horizon j and particularly a conliderable alteration of 
his appearance in magnitude and light has always ap- 
peared to me, from the time of his being in the ho- 
rizon at riling, to the time of his being a degree or 
two above the horizon, and the contrary at his letting ; 
which property I have endeavoured to receive as a 
prejudice, and an impolition on my light and judg- 
ment, the ufual reafons for this appearance. 

4. I have alfo obferved, that the Sun near the hori- 
zon appears to put on the figure of a Ipheroid, having 
its vertical diameter appearing to the naked eye Ihorter 
than the horizontal diameter, and, by meafuring thofe 
diameters in a telefcope, have found the vertical one 
Ihorter than the other. 

5. I have made frequent obfervations and compa- 
rifons of the apparent magnitude of the Sun’s dilk, 
with objects diredtly under him, when he has been 
near the horizon, and with fuch objects as I* have 
found, by meafurement, to be of equal breadth with 
the Sun’s diameter ; but, in the fudden tranfition of 
the eye from the Sun to the object, and from the 
object to the Sun, have always found the Sun to ap- 
pear leaft 5 and that when two right lines have been 
imaginarily produced, by the lides of thofe equal 
magnitudes, they have not appeared to keep parallel, 
but to meet beyond the Sun. 

Vol.LII. Ooo 
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6. From thefe, and other like circumftances, I firfi: 
began to fafpeCt, that a fudden dip of the Sun into 
the horizontal vapours, might, lb me how or other, 
be the caufe of a fudden apparent change of magni- 
tude, although the horizontal vapours had been dif- 
allowed to be able to produce any other than a re- 
fraction in a vertical direction $ and reducing things 
to calculation, found, that, from the time when the 
Sun is within a diameter or two of the horizon, to the 
time when he is a femi-diameter below the horizon, 
the Sun’s rays become paffable through fuch a length 
of medium, reckoning in the direction of the rays, 
that the total quantity of medium, (reckoning both 
depth and denfity) through which the rays pafs, being 
compared with the like total depth and denfity through 
which they pafs, at feveral elevations, it was propor- 
tionable to the difference of apparent magnitude, as 
appearing to the naked eye. 

7. This circumftance of fudden increafe and de- 
crease of apparent magnitude, and as fudden decreafe 
and increafe of light, (for they both go together) 
feemed to me no improbable caufe of the pheno- 
menon, although I could not then perceive how fuch 
vapours might contribute toward enlarging the dia- 
meter of the Sun apparently in a horizontal di- 
rection. 

8. I therefore examined the Sun’s difk again and 
again, by the naked eye, and by telcfcopes, at dif- 
ferent altitudes, and, among feveral circumflanccs, 
found the folar maculae appear larger and plainer to 
the naked eye, and through a telefcope, the Sun 
being near the horizon, than they had appeared the 

fame 
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fame days, when the Sun was on the meridian, and 
to appearance more ffcrongly defined, yet obfcured. 

9- A little before fun-fetting, I have often feen the 
edge of the Sun with fuch protuberances and in- 
dentures, as have rendered him, in appearance, a 
very odd figure ; the protuberances fhooting out far 
beyond, and the indentures preffing into, the difk of 
the Sun, and always through a telefcope magnifying 
fifty-five times, the lower limb has appeared with a 
red glowing arch beneath it, and clofe to the edge of 
the Sun, whilffc the other parts have been clear. 

10. At fun-fetting, fuch protuberances and in- 
dentures have appeared to Aide or move along the 
vertical limbs, from the lower limb to the higher, 
and there vanishing, fo as often to form a fegment of 
the Sun’s upper limb apparently feparated from the 
difk, for a finall fpace of time. 

1 1 . At fun-rifing, I have often feen the like pro- 
tuberances, indentures, and flices, above defcribedj 
but with this difference of motion, that at fun-rifing 
they firft appear to rife in the Sun’s upper limb, and 
Hide or move downward to the lower litnb ; or, which 
is the fame thing, they always appear at the nfing and 
fetting of the Sun, to keep in the fame parallels of 
altitude, by the telefcope. This property has been 
many times fo eafily difcernible, even by the naked 
eye, that I have obferved the Sun’s upper limb to 
fhoot out towards right and left, and move down- 
ward, forming the upper part of the difk an apparent 
portion of a lefier fpheroid than the lower part at 
riling, and the contrary at fetting. Through the te- 
lefcope, this has appeared more plain, in proportion 
to the power of magnifying. 

60 02 12. Thefe 
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1 2. Thefe protuberances and indentures, fo eafily 
tneafurable by the micrometer, whilft the telefcopic 
wires appeared flrait, enabled me to conclude, that cer- 
tain ftrata of the atmofphere, having different refractive 
powers, and lying horizontally acrofs the conical or 
cycloidal fpace traced out by the rays, between the 
eye and that part of the atmofphere fir ft touched by 
the rays, muff have been the caufe of fuch apparent 
protuberances and indentures, in an horizontal di- 
rection, acrofs the Sun’s vertical limbs j and alfo, that 
the bottoms of thofe protuberances and indentures 
mult be conliderably enlarged, and removed, to ap- 
pearance, farther from the center of the difk, than 
they would have been, had there been no fuch ftrata 
to refraCt. 

13. Before fun-rifing, when the Sun has been near 
the tropic, and the fky, at the utmoft extent of the 
horizon, hath appeared very clear, and when certain 
fogs have appeared in ftrata placed alternately between 
the hills, and over intervening riverr, vallies, &c. fo 
as to admit a fight of the rifing Sun over thofe fogs, 
I h..ve often obferved, with admiration, the moft di- 
ilant trees and bufhments, which at other times have 
appeared fmall to the naked eye, but whilft the^ Sun 
has been pafTtng along a little beneath the horizon, 
obliquely under them, juft before fun-rifing, when 
the Sun has been thus approaching towards and be- 
neath any trees and bufhments, they have grown ap- 
parently very laige to the naked eye, and alfo through 
the telefcope $, and they have loft that apparent la r ge- 
nets, as the Sun has been paft by them. Thus, a 
few trees ftanding together on rifing ground, at the 
diftance of a few miles, have appeared to grow up 

into 
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into an apparent mountain. Such apparent moun- 
tains formed from trees, put on all forms and Shapes, 
as Hoping, perpendicular, overleaning j but fbon re- 
cover their natural appearance, when the Sun is part 
by them, or got above the horizon. 

14. Mountains themfelves, at a diftance, fome- 
times appear larger than at other times. Beafts and 
cattle in the midft of, and being furrounded with, 
water, appear nearer to us, than when no water fur- 
rounds them. Cattle, houfes, trees, all obje< 5 ts on 
the fummit of a hill, when ieen through a fog, and 
at a proper diftance, appear enlarged. All bodies 
admit of larger apparent magnitudes, when feen 
through feme mediums, than others. * 

But more particularly, 

15. I took a cylindrical glafs veflel, about two feet 
high, and having graduated its fides to inches, I 
placed it upright on a table, with a piece of paper 
under the bottom of the glafs, on which paper were 
drawn parallel right lines, at a proper diftance from 
each other j and having placed a {hilling at the bottom 
of the veflel, it was nearly as low as the paper. Pour- 
ing water into the veflel, and viewing the {hilling 
through the medium of water, with one eye, whilft 
I beheld with the other eye, where the edges of the 
{hilling were projected on the paper, and its parallels, 

I found the {hilling appear larger, at every additional 
inch depth of the water ; and this was the cafe* if 
either eye was ufed j and the lame, when the eye was 
removed far from the furface, or near to it, or in any 
pofition thereto. 

16. I took large veffels, filled them with water, 
placed different bodies at the. bottoms of thole vcfiels. 

It. 
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It always followed, that the greater depth of the 
water I looked through, in the direction from my 
eye, to the objeCts in the water, the nearer thofe ob- 
jects appeared to me. Thus light bodies appeared 
more mellow and faint, and dark bodies rather better 
defined, than out of the water, when they were not 
deeply immerfed. And thus they appeared under 
whatever directions or pofitions I viewed the bodies. 

1 7. I placed different bodies in proper veffels of fair 
water, and immerfed my face in the water ; viewing 
the bodies in and through the water, they all ap- 
peared to me plain, when not too far from the eye, 
and although a little hazy at the edges, they appeared 
much enlarged, and always larger through a greater 
depth of water. Thus, a fhilling appeared nearly as 
large as half a crown, with a red glowing arch on 
"that fide op polite to the Sun, when the Sun fhined 
on the water. From this experiment, I concluded, 
that divers fee light objeCts not only larger, but very 
diftinCtly in the water. 

18. Thefe, and feveral other circumftances, being 
■confidered, they left me with but little doubt, whe- 
ther the atmofphere refraCts horizontally or not, as the 
afore-mentioned protuberances in the Sun’s limb muff 
have been wholly owing to fuch a caufe, and the nearly 
allied ftrata in the atmofphere. That the apparently 
formed mountains of trees and bufhments at fun- 
rifing, fo eafily comparable with other trees and bufh- 
ments of equal magnitude at other times, but in their 
affeCled ftate as much larger, muft alfo be owing to 
the fame caufe. That feeing the nature and proper- 
ties of thofe ftrata of horizontal vapours cannot differ 
from each other, as much as the whole quantity of 

medium. 
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medium, through which a ray of light pafleth in 
coming from the horizontal Sun, differs from the 
whole quantity of medium, through which another 
ray of light palfeth in coming from the vertical Sun ; 
and the latter experiment being fo confonant to the 
manner in which the rays of light pafs, through the 
medium of the atmofphere, into the eye ; I therefore 
concluded, that thefe were proofs, that objects feen 
through a medium of greater depth, or denlity, do 
appear more large ; and that therefore, not only the 
Sun and Moon, but that all other objects, feen at great 
diftances, under an horizontal direction, do appear 
larger to the naked eye, than objects of equal magni- 
tude and diftance do appear, when feen under a ver- 
tical direction. 

19. Although the quantity of medium, with its 
denlity, be here mentioned, as though it was the effi- 
cient caufe of this effedt, poffibly it may be fome 
other caule in the horizontal vapours, water, and 
other mediums, which produceth efFedts nearly pro- 
portionate to the difference arifing from a companion 
of the quantity of medium, or denlity. Whether this 
effedt arifes from denlity or rarity, refledtion, refrac- 
tion, or infledtion, acceleration, retardation, or ab- 
lorbency of the rays, feems to me to deferve a proper 
enquiry. What others may find to be the caufe of 
thefe phenomena, I cannot determine $ to me it has 
leemed moft natural, that the rays, under the aforegoing 
circumftances, firft become obftrudted, and many of 
them wholly abforbed, the reft proceeding with a 
retarded motion, are thereby firft more nefledted, and 
then lels refradted through the humours of the eye ; 
and laftly, the image on the retina becomes hereby 

enlarged*. 
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enlarged. In other words, certain accidents making 
the rays more divergent than they othervvife would 
be, at their entrance into the eye, feem to me to be 
the caufe of thefe and other like appearances. 

20. On any evening, when the fky is very clear and 
ferene, and the Moon high, if the Iky near the ho- 
rizon, all around, be obferved, it will appear, to the 
naked eye, more white and light than any other part, 
except thac part of the Iky which is near to the Moon. 
The like is obfervab ", when the Moon doth no. 
fhine. This feems tc -rove, that when the MoonV, 
light has fallen promifcooufly on the vapours of the 
atmofphere, it is more copioutly reflected from th ' 
vapours near the horizon, than from thofe in a di- 
rection toward the zenith. And thus, it feems, they 
muft, in proportion to the depth and denfity of the 
one, compared with the depth and denfity of the 
other. The fame feems to be confirmed, by the 
burning of a candle, or other 'ht, in a fogj for, 
then, it appears to give a ftronger blaze of vaporous 
light, within that certain fphere it illuminates, than 
it doth in true permanent air, and yet the rays extend 
farther in the latter cafe, than in the former. 

21. When a number of candles, lamps, torches, 
or other lights, are placed at equal distances from 
each other, in a row a mile or two in length, and a 
fpedtator ftands at one end of the row, viewing thofe 
lights, the nucleus of the neareft light will appear 
whiteft and brightest, and beft defined 5 but looking 
onward to the reft, they will appear more and more 
red, dull, and faint, the fartheft will not appear 
largeft, nor the neareft, but fome intermediate one, 
at a certain diftance from the neareft. Hence there 
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is a maximum of the apparent magnitude of the nu- 
cleus, as feen by the naked eye. 

22. Among the fixed ftars, may be obferved a di- 
verfity of colour and fplendour, fbmewhat like that 
diverfity, which is obfervable among thole terreflrial 
lights. Some fixed ftars are more fharply defined 
than others, fuch are generally white, and their vi- 
bratory fcintillations more quick and fmart. Others, 
which twinkle more flowly, are generally more red 
and large. In the zenith, ’they appear almoft all of 
them entirely free from twinkling ; and in the hori- 
zon, they are fo invelloped in vapours, as to be un- 
difcernible ; at their firft appearance after riling, or 
laft appearance before fetting, they twinkle more 
flow. It feems, therefore, not only probable, that 
the atmofphere is the caufe of their apparent fcintilla- 
tions ; but that, could the diftance of one fixed fiar be 
obtained, the diftances of fome others might be eflayed 
at, by analogy of their colours, and vibratory fcintil- 
lations. Pofiibly alfo, we may acquire fbme know- 
ledge of the nebulous ftars, from like confiderations. 

23. For the reafons which have been communi- 
cated, it has appeared to me, that the Sun and Moon, 
and diftances of ftars near the horizon, do appear en- 
larged to the naked eyej becaufe they then appear 
nearer to us. That they then appear nearer to us, 
and more faint ; becaufe then their rays pafs through 
a greater length of the atmofphere and horizontal va- 
pours. That in fo pafling through a greater length of 
the atmofphere and horizontal vapours, thofe rays are 
fo reflected, refracted, infledted, attracted, refilled, 
accelerated, or retarded, fo as to become more diver- 
gent than they other wife would, at their entrance intof 
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the eye. That as a confequence hereof, that part of the 
4ky which is near the horizon, appears nearer to us than 
that part near the zenith. That the apparent nearnefs 
of the flcy near the horizon, is always in a certain, 
though variable proportion, to the ftate and proper- 
ties of the horizontal vapours. That as objects appear 
larger and nearer, when they are near the horizon* 
than when they are near the zenith, lb they appear 
larger through the medium of the atmofphere, than 
they would through a fpace devoid of air. That the 
alteration of the foci of optic glafles, in order, to adapt 
them for remote or near diftances, is chiefly de- 
pendant on the fame caufe, as that which produces 
the foregoing effects. That this caufe may be in- 
veftigated by proper experiments and confiderations. 
That herefrom, poflibly, the refinance of the sether 
beyond the regions of our atmofphere, and the pro- 
portional diftances of the fixed ftars, may be eflfayed 
at, with other matters of curiofity, import, and uti- 
lity- 

24. The phenomena of nebulous and new ftars, 
have engaged the attention of curious aftronomers » 
but nohe, that I know of, have given any reafons for 
the appearance of nebulous ftars. Poflibly, what has 
been before advanced, may alfo be applicable, for in- 
veftigating reafons for thole ftrange appearances in the 
remote parts of the univerfe. 

From many inftanccs, which might be produced, 
concerning the nature and properties of lights and il- 
luminations on the Earth’s furfacc, concerning the 
nature and properties of the Earth’s atmofphere, and 
concerning the atmofpheres and illuminations of co- 
mets, we may fafely conclude, that the atmofpheres 
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of comets, and of our Earth, are more grofs in their 
nature, than the astherial medium, which is generally 
diffufed throughout our folar fyftem. Poffibly a more 
aqueous vapour in the one than in the other, makes 
the difference. Now, as the atmofpheres of comets 
and planets, in our folar fyftem, are more grofs than 
the aether, which is generally diffufed throughout our 
folar fyftem, why may not the aetherial medium dif- 
fufed throughout thofe other folar fyftems, (whofe 
centers are their refpeCtive fixed ftars) be more grofs 
than the aetherial medium diffufed throughout our 
folar fyftem? This is, indeed, an hypothefis, but 
fuch an one as agrees exadtly with nature. For thofe 
nebulous ftars appear fb much like comets, both to 
the naked eye and through telefeopes, that the one 
cannot always, by any difference of their extraneous 
light, be known from the other- 

Such orbs of grofs aether, reflecting light more eo- 
pioufly, or like the atmofpheres of comets, may help 
us to judge of the magnitudes of the orbs illuminated 
by thofe remote funs, when all other means feem to 
fail. 

The appearance of new ftars, and difappearance of 
others, poffibly, may be occafioned by the interpofi- 
tion of fuch an astherial medium, within their re- 
fpedtive orbs, as either admits light to pafs freely, or 
wholly abforbs it at certain times, whilft light is con- 
ftantly purfuing its journey, through the vaft regions 
of fpace. 
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LXXIII. ExtraB of a Letter from Mr. John 
Bartram, of Philadelphia, to Benjamin 
Franklin, LL. D. F. R. S. relating to a 
remarkable Aurora Borealis. 

Philadelphia, Nov. 12 , 17 57* 

Read Feb. 25, TTJJ'ERE is a vifible Aurora borealis ; 

1 7 6z - frj a t feven o’clock, it was about two 
hours high, to the northward pretty bright, Soon 
after daylight difappeared, it was much more eaft,. 
where it was redder, with fome faint dreamers, whole 
points reached near forty-five degrees elevation, which 
loon difappeared, and the light defcended, by degrees, 
under the pole, and by ten o'clock was near extindt. 
I fhould be very glad to know, whether (and how) 
it appeared this night with you, which may affift in 
lome philofophical enquiries. I have not obferved 
any, this fall, before, Yefterday, the weather was cool 
and clear, and the wind pretty ftrong at north j and, 
I believe this the colded evening we have had this fall, 
though this week we had ice as thick as a dollar. 

lixiraB of the Anfvoer to the above Better. 

London, J^in. it, I7'5S# 

1 Thank you for your account of the Aurora. A vei y 
confiderable one appeared here the fame evening, 
being Saturday, November 12. I did not fee it, but 
have heard of it from feveral. If it was the fame, that 
you faw, it muft.have been very high,, or very exten-. 
$ve, a 4 s the. two places are 1000 leagues afunder. 
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3LXXIV. Ohfervations on noxious Animals in * 
England ; by the Rev ; Richard Forfter,. 
M. A. ReSior of Shefford in Bucks. 

Read March i r, y i Raunt, in his obfervations upon; 

1 " 6z ‘ the London bills of mortality, 

tells us, that we have « an abhorrence of toads and 
« fnakes,. as moft poifonous creatures, whereas few 
« men dare fay, upon their own knowledge, they ever 
« found harm by either/' This was publifhed near- 
a century, ago $ and as this century may be properly 
called the age of experiments, it. is a wonder, that 
fome fair trials have not been made, to afcertain what 
animals are really noxious. 1 need not- enumerate • 
the good effects, that would attend fuch an examina- 
tion, as that it would tend to take off that abhorrence, 
mentioned by Graunt, whereby the boldeft man 
fhrinks, upon coming too near one of thefe animals j 
as alfo, that it would fave the lives of numherlefs in- 
nocent, perhaps ufeful creatures. 

The viper and flow- worm are, as far as I know, 
held to be poifonous by every body. The viper there 
can be no difpute about. As to the flow-worm, I> 
have had. two fair trials, to conclude, that his bite is 
quite harmless. The following is an exadb detail of 
the circumftances. . In June 1751,,!. had a woman, 
Jane Seymour, of this place, helming of ftraw, i- e.„ 
laying it.ftraight, for the thatcher. It was about eleven, 
o’clock in. die forenoon, and the weather extremely 
licit, when the poifon of all animals is reputed ftrongeft. 
The woman fqualled out, all of a fudden,. that, an - 
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adder (viper) m the ftraw had flung her by the finger. 
I was by at the time, and her linger bled indeed. 
The woman’s hufband, who ferved t hatcher, Hew to 
the place in an inftant, and turning up the flrav/, 
found a flow- worm, and killed him directly, i know- 
ing they generally lie in pairs, ordered the man to look 
farther, for that "affuredly he had a companion, and 
accordingly the other was quickly found. During this 
buftle, the woman’s ailment was quite forgot, and flie 
fell to work again, as if nothing had happened. My 
wife, indeed, about an hour afterwards, hearing of the 
accident, drefled the wound with falad oil, and caufed 
the woman to drink two or three fpoonfulls of the 
fame ; but as this was done fo long after the fail, I 
looked upon it as doing of nothing. 

The fecond accident happened in the beginning of 
July 1754, to the hulband of the above-mentioned 
woman, John Seymour, of this town; who in re- 
moving the ground-pinning of fome houfes, which 
had been burnt down, and which I had the care of 
rebuilding, cried out, that he was flung by a blind- 
worm, for fo they call them here. I was by, and 
faw the reptile flick to his thumb ; for the man lilted 
it fome diftance from the ground, before it quitted its 
hold. He was bit indeed ; for the pundtures appeared 
very plain, and in a very dangerous place, jufl upon 
the tendon, on the inftde of his thumb. The poor 
fellow was fadly frightened j he looked as pale as 
death, and faid, He Ihould drop down dead in a mi- 
nute. I fmiled, and told him, as much as his wife 
did two or three years before. Upon this he took heart, 
fell again to his work, and heard no more of his act i- 
dent.' 
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I/XXV. LxiraSl of a Letter to the Reverend 
Thomas Birch, D. JD. Secretary to the 
Royal Society , from ]\dr. Abraham Mafbn, 
of Barbadoes, relating to an ext? aordinary 
Agitation of the Sea there , 3 if of March 
1761, and an epidemical Lif order in that 
If and. 

SIR, Barbadoes, May 30, 1761. 

Read March 11, T Cannot omit giving you an account 
I?62 ' 1 of a very extraordinary motion of 

the fea, (I think it was the laft day" of March part) 
not unlike that, remarked here, on the dreadful day 
of calamity, which happened at-Lifbon; with this 
difference, the laft was not fo fudden as the former, 
in the flux and reflux j which fufflciently ftiews, that 
the fhock mull have been greater, that occafioned it, 
as it is moft likely they proceeded from the fame caufe, 
(viz.) that of an earthquake, whereby fome place, 
under the futface of the fea, has been funk. 

According to the beft obfervations that could be 
made, the tide ebbed and flowed, ir about eight mi- 
nutes, between eighteen inches and two feet, and 
continued fo three hours, regularly decrcafing till 
night, wheti.it was no more obfervable. 

It is very remarkable, that, fince that time, the 
ifland has been in a very deplorable condition, haying 
fuffered under the fevereft colds, that have been ever 
known. The diftrefs has been fo general, that I 
may venture .to aflert, (with confidence) that nine- 
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teea twentieths of the inhabitants of the ifland have 
felt the effects of the contagion ; and to fome it has 
been repeated feverai times. It has puzzled all the 
adepts in pharmacy, to find out the caufe and cure 
of it. One favourable circumftance has attended it, 
(viz.) few have died with it. The leeward iflanda 
have not efcaped it, having raged there more vio- 
lently, and more fatal. His Majefty’s Ihips have fe- 
verely felt the effedts of it, fome of them not being 
capable of keeping the feas, for want of men fit for 
fervice. 

This happening at a feafon of the year remarkably 
the healthieft, makes it the more furprizing 5 I had 
faid ftrange, an compliance with the aptnefs of the ex- 
preffion, only, I think, all natural caufes are equally 
lo, though thole are not alike Grangers to them, whole 
bufinefs it is to feek the acquaintance. Bleeding has 
been found of great efficacy, and ufed, both by way 
•f prevention and cure, with great fuccefs. 

SIR, 

Your moil obedient 

humble fervant^ 


Abraham Mafon. 
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jLXXV. Obfervations on Auroras Boreales in 
Sweden: In a Letter to Mr . Benjamin 
Wilfon, F. R. S. from Mr . Thorbern 
Bergman, of Upfal. 

Ampliffime atque Celeberrime Domine, 

Read March 1 8 , NTE aliquot dies gratiofam tuam 

1762. /\ refponfionem accepi, qua de tua 

amicitia favoreque certus, jam omnium primo mihi 
expeto permiffionem in pofterum ea, quse mihi com- 
municas, nova, vel adtis Academias Stockholmenfis, 
vel adtis Societatis Upfalenfis inferendi. Viciflim, li 
quidquam in meis litteris tibi dignum videatur, quod 
in Tranfadtionibus Philofophicis locum occupet, per 
me lubentii 3 ime licebit. 

Video quoque mihi fpem efle obtinendi obferva- 
tiones de Aurora boreali in Anglia habitas. Jam pro 
1759 extradtum mearum obfervationum fubjungam, 
hoc enim anno phenomena hascce paullo atteptius 
contemplari ccepi. Pro tempore fequenti fucceflive 
tranfmittam. Adnotavi etiam quando coelum nubi- 
lum non permifit hujufmodi obfervationes, ut ratio 
pateat cur heic non fuerit vifa, fi alibi eodem tempore 
qusepiam adparuit. 

In Januario tam conftkutione cceli, quam aliis la- 
boribus impeditus, nullam vidi. 

Februarius, die 3- hora poft meridiem 7 45' arcus 
lucidus in N. W. apparuit, quofdam gradus infra 
u Lyrse. Supra vero duo arcus parallels, quomm 
extimus y Draconis tangebat. 
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D. 4. h. 5. P- M. elegantifiima videbatur Aurora. 
Aadils undlque ab horizonte coivit in coronam 20 
cbc. ultra zenith in S. G. Copiofiffimi radii e W. 
S. W. et N. O. predibant. Color era! j&ngui.ieus, 
praecipue verins hot izonccm in O. et W. qui tamon 
intenfior debiiiorquc alternabat ad horam 7. Hu»- 
uique valde tranqmlia : bora vero 9* quatuor arcus lu- 
cidi in N. W. ftabant, quorum tres intimi erant pa- 
ralleli, et minoris curvaturas quam extimus. Hi vero 
mox furgentes irrcgularem accipiebant formam, luci- 
dolque radios ultra zenith cjaculabant ufque ad me- 
dium nodtem * debilius tamen. Hate in toto regno 
vifa eft. 

D* 15. h. 7, S', humile lumen in N. W. tran- 
quillum. 

D. 18. h. 9. 44'. in N. N. W. Tegmentum ob- 
feurum cum margine lucldo fuit, multaque fumofa 
materia, per quam ftellae videbantur. H. 11. 15' 
valde debilis. 

D. 1 9. deflagrate Auroras tantum reliquiae confpi- 
ciebantur, in plaga confueta. 

D« 20. h. 6. humile fegmentum obfeurum, cum 
margine lucido, placido. Media noefte adhuc debiles 
reliquiae videbantur. 

D. 27 et 28. nubilum. 

Mar&us, d. 17. tempore vefpertino debilis, humi- 
lis, placidufque, confpiciebatur arcus. 

- D. 18. h* 9. radii d horizon tis^ parte feptentrionaii 
verfus zenith furgebant, lucidufque arcus formabatur, 
qui LeOnem, Virginem, et Canem minbrem, traji- 
ciebat. Undae flagrantes caelum Taspius tegebant. In 
W. initio riihil apparuit, fed dein nubes obfeura ffefe 
monftravit, quae iucceffive lucidioribus imrnifeebatur. 
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IPoft h. 10. fegmentum obfcurum in N. W. collige- 
featur, quod adhuc h. n. reflabat. 

D. 22. verfus finem crepufculi, varii tradtus lucidi, 
in muitis diredtionibus, ccelum trajiciebant. In S. vero 
fegmentum obfcurum cum arcu lucido apparuit, paul- 
Julum verfus O. declinans. Altitudo fumma marginis 
jfuperioris arcus fuit circ. 40 ° et amplitude 180 0 . Vix 
ullas ftelte fegmentum obfcurum tranflucebant. Ver- 
fus h. 10. adhuc humilior erat arcus radiofque verfus 
zenith ejaculans, unde dein ibidem corona formabatur. 
Undae fiagrantes ccelum pervolabant. H. 11. in O. 
et W. columna fanguinea apparuit. In feptentrione 
vero nihil ex phasnomeno confpiciebatur, tandemque 
£celum magnis tradtibus lucidis tegebatur, qui inter- 
num undarum formam induebant. 

D. 28. humilis Aurora in N. N. W. 

Vefperi caelum nubilum fuit d. 1, 2, 3, 4. 7, 8, 
9. 12, 13, 14. 20, 21. 26. 29, 30, 31. 

Aprilis, d. 5. h. 9. in N. N.W. fegmentum ob- 
fcurum cum arcu lucido et radios vibrante apparuit, 
qui Caffiopeatn fere adtingebat, et amplitudinem hori- 
zontalem pauilo ultra ioo° habuit. 

D. 16. h. 9— 10. elegans videbatur Aurora bore- 
alis, quee, jadtibus luminolis, ufque ad zenith furgebat 
e nube obfeura in N. W. Hora 10. vix reliquiae vi- 
debantur. 

In Maio, Junio, et Julio, nullam conlpexi. Forte 
crepulcula, per totam nodtem durantia, multas debiles 
Auroras extinxerunt. 

Auguftus, d. 16. h. 9. 45. in N. efc N. N. O. 
facularum inftar, verfus zenith, jadtitabantur tradlus 
luminofi. Debile, humileque fegmentum pbfeurum. 
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in N. cum margine lucido, et qua fi palis nigris di- 
ftinclo. H io. 3c/. debiies reliqufe reftabant. 

D. 26? 28, et 29. Aurorae irreguiares, feu 

reliquiae deflagratarum confpiciebantur. 

Nubilum d. 17. 21 • 23, 24, et 25. 

Septembris, d* 10. h. 9. 1 varii radii luminofi 
videbantur in N. W. fed debiles ob fplendorem 
Lun^. 

D. 11. Luna vix orta, in N. W. debile lumen ap- 
paruit, mox vero pars arcus lucidi verfus W. et infra 
hunc undulationes lucidae, varise. H. 10. 15'. arcus 
lucidus ftabat in N. W. qui tangebat margine fupe- 
riore Ar£turum 3 # et 3 Urfe majoris 3 et quoque Ca~ 
pellam. Margo interior tangebat y et /3 Urfe majoris, 
/3 Aurigae, et /2 TaurL Aliquot columnas interdum 
verfus zenith feie erigebant. 

D. 12. h. 9. 30'. debilis illuminatio in N. W. 

D* 15. h* 9, 15'. in N. W. latus arcus lucidus 
quairatum Urfe maj. fere adtigit, amplitudine circ. 
112 0 . Palis fufcis trementibus fuit diffindtus, et con- 
tinuo magis furgens, adeo ut h. io. ultra dimidium 
arcus elliptici con/piceretur. Per zenith vero tranfiens 
in roiam colore roieo praiinoque pulcherrimam aperie- 
batur* Dein ulterias verfus S. progrediebatur : ufque- 
dum parum ex heniilphoerio vifibili reltabat, quod 
non haecce Aurora peragraverat. Varii tradfcus, facu- 
larum inftar* hie illic, deflagrabant. Poftea alius arcus 
debilior priorem jam evanefeentem infequebatur 3 fed 
non zenith adtigit* Infinite fere variation es facularum, 
jaftuum, undarumque, ulque ad median! nodtem vi- 
debantur. 

D. 1 6. crepufculo velpertino nondum finite, in<S* 
arcus^lucidus pauiulum verfus O. declinans adparuit, 
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et quoad litum, et quoad figuram, fimilis illi, qui ve- 
Ipera prascedente in S. reftiterat. h intra marginem 
in S. S. O. et v adhuc humilior in S. S. W. flabat. 
Intra W. et N. circa horizontem nubes obfcurae lu- 
cidis commixtae erant. H. 8. 45'. circa « Cygni 
corona 'foimabatur, ad quam radii tendentes ex toto 
horizonte elegantiffimum prsebebat fpedtaculum. Ra- 
dii erant denfi, fufco, lucido, roieo, prafinoque va- 
riegati, et motu continuo tremulo agitati. Corona 
interdum aperta erat, ut nudum videretur coelum, in- 
terdum uti globus lucidus, interdum uti rofa variis 
coloribus praedita. Poil h. 9. omnia debiiitata vide- 
bantur, fed veloces flammigantes undae ccelum per- 
volabant ultra mediam nodtem. 

D. 19, 20, 2 i, 22, 23, et 24. Aurorae humiles 
debiiefque in plaga confueta vifae funt. 

Nubilum d. 2, 3, 4. 6 , 7. 13. 17, 18. 25, 
et 26. 

Odtobris, d. 13. h, 9. 30'. fegmentum obfcurum 
cum arcu lucido Urfam maj. adtingente vifum. 

D- 15. debilis illuminatio in N. W. 

Nubilum d. 2, 3. 8, 9, 10. 16. 24, 25, 26, 
et 27. 

Novembris, d. 5. 9. 15, 26. 20, 21, et 22. 
Aurorae irregulares, humiles, debiles, et materia fu- 
mofa commixtae adparuerunt. 

0 . 27. h 7. 30''. nulla videbatur Aurora, fed 
h. 9- inter W. et N. N. O. fegmentum obfc. irregu- 
lare variis hiatibus lucidis adparuit. Striae nigrse ca- 
dentes obfervabantur. H. 10. arcus regularis ellip- 
tacus conl’plciebatur furgens, ufque dum a Lyrae et 
m Urfse maj. tangeret. Pauilo ante tree radii circa 
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partem arcus occidentalem erigebantur, quorum unus 
lucidam Lyras adtingebat. Quamvis pars occidentalis 
debilitaretur, orientals tamen manfit per plura mi- 
nuta temporis furgens. Dein novus arcus furgens 
fbrmabatur, in cujus medio a, Lyras erat h. io. 3 oh 
Valde debilis erat Aurora borealis dum obfervare de- 
finerem h. io. 45'. diluculo vero fequente adhuc re- 
liquiae videbantur, flammiganteique undae verfus ze- 
nith imprimis fuper Cafhopeam et Aurigam volabant, 
ufque dum h. 7. 15'. luce diurna inviftbiies fierent. 

Nubilum d. 3, 4. 10, 11, 12, 135 14. 17, 18, 
ig. 23, 24, 25, 26. et 28. 

Decembris, d. 9. 45''. in N. W. fegmentum obfc. 
margine lucido, e cujus parte occidentali tres radii 
ejadtitabantur j ardticus feu feptentrioni proximus a 
Lyras adtigit, fecundus verfus et tertius verfus /3 
Cygni diredlus erat. Mox evanefcere coepit, et non- 
niii placidum debileque lumen remanfit. 

D. io 3 ii, et 12. debiles humilefque Aurorae. 

D. 13. h. 9. humilis Iatulque arcus in N. N. W. 
H. 9. 30'. altior ciariorque fuit, amplitudine circ. 
140°, et adhuc non adtingens lucidam Lyrae. In feg- 
mento obf. variae rimae hiatufque conipiciebantur. 
H. 9. 45'. in W. et N- inflammari ccepit, quo tan- 
dem totus arcus evanuit. Hora fere 10. circum « 
Lyr® annulus lucidus verfus N. apertus videbatur, & 
quo radius furgebat. Dein undae flammigantes vo- 
labant, eth. 10. 15'. parum reftabat. 

D. 14, 15, 16, 17. 19. et 21. Aurorae debiles. 

D. 25. h. 7. 30b In N. et N. O. nubes irreguiares 
lucid®. Vari® column® lucid® per zenith tranfibant. 
H. 8. vix reliquiae videbantur. 
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Nabilum d. I, 2, 3, 4, 5. 18. 20. 23. 2 6 , 27; 
28. 30, et 31. 

Oinnes obiervaticnes Upfalas faftae funt, exceptis a 
36 Aug. ad finem Sept, quas Mariseftadii ad lat. 58° 
50'. et long. 3° 58'. ab obiery. Upf. occidentem ver- 
ius, vidi. Percurbationes acus magneticae ex Auroris 
altioribus fsepius obiervavi, fed ne minimum quidem 
eledhicitatis veftigium colligere potui, nec per Virgas 
ferreas eredtas, nec per Dracones \oIantes. 

Pro communicatis experimentis circa vitri imper- 
meabilitatem fluido eledtrico, gratias ago fummas. 
Eadem dudum repetii eodem fucceffu, et corani So~ 
cietate Regia Scientiarum narravi. Spero quoque, 
proximo ejus conventu, Te et inter Membra recep- 
tum iri. 

Ex epiftola tua experimental quorum in prima 
mentionem feci, felici eventu repetita efle comperio. 
Inftitui dein varia experimenta cum nive, quae nec 
concuffionem eledtricam tranfmittit. Crediderim ft 
lamina glaciei juftae craffitiei obtineri poffet, in ea 
baud aliter ac in vitro eledtricitatem cumulari pofte, 
led hac anni parte ejufmodi tentari nequeunt. Long® 
certe difficilius fbret talem formandi laminam aqueam, 
ut in ea cumulari poffet eledtricitas, fed nondum plene 
convidtus fum de ejus impoffibilitate. Quomodo aer 
concuffionem reddat, notum eft. 

Hac vice non nifi unicum addani ; fcilicet pl’ures 
mihi accidifle, ut tubi vitrei, in quibus non nifi ad- 
modum debiiis excitari poffet eledtricitas, infignis vir- 
tutis capaces fadli fint, ft tantummodo intus tenui 
lamina fulphurea obducerentur. Dein longe for- 
tiorem vim pofitivam prodiderunt quam antea. 

c PJi lce * 
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Hiice jam iubfifto, valetudine minus Integra impe- 
tus. Interea favori tuo me commendoj femper per- 
$nanfurus 


Nominis tui celebratiffimi 

cultor obfervantiffimus. 


Dab am Upfalse, 
die 28 Aprilis, 176 r. 


Thorbern Bergman. 


LXXVI. An Account of the double Refrac- 
tions in Cryjlals ; by Father John Beccaria, 
Profejfor of Experimental Philofophy at 
Turin. 

Rtad March iS, £ \Uando analyfis lucis in ifta Regia 
17 z ‘ y^/ Londinenfi Societate primum in- 
itztuta pergit a Societate eadem excoli, et perfici j 
nuiius dubito, quin ipfi prasfertim exhibeam hoc ex 
cryftallo montana prifma, quod ita fecandum curavi, 
ut aptiffimum eflet legi exponendae, qua lux refrin- 
gitar in huju&aodi diapt lano corpore. 


Itaque 
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Itaque prifma hac ratione eft excifum : fades hexa- 
gona ABCDEF eft fedio red a nativa? cryftalli axi 
L M, five altitudini ipfius : fades duae quadrilater® 
GBCH, FGHE funt fediones drca axem LM con- 
vergentes j quatuor triangula AGBj AGF, EHD, 
CHD funt partes refiduae facierum redangularium, 
quae cryftallum ambiebant, cum erat In integra nativa 
fua forma. 

Hac, inquam, praefertim ratione fecari jufii hoc 
prifina, ut ex ipfius confideratione lex continuo inno- 
tefceret duplicis refradionis, quam in cryftallis monta- 
nis, qua integris, qua diverfimode iedis, exploraveram. 
Etenim, cum cryftallos montanas plures expoliri cu- 
raflem juxta nativam fuam formam, quoties tranfpi- 
ciebam per anguloseorum quofque, quos conftituunt 
altemae quasque redangulares earum facies, fetnper 
©bjedum vifum eft duplex, Temper imago utraquo 
vifa eft colorata j et objedum videbam fimiliter duplex, 
Vol LII. Rrr fimiliter 
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aalliter cclcratam vicLbam i:nr.gtnem utramque, 
actios tran-plciebcm per unarn facieru m triangala- 
z.zi, qrs lent in Venice, et per unam redangula- 
rn'ij cjc ad’acsrt ax;. 

Prrctcreaaus crm cryftaKcs heir 'modi integras le- 


er.:: curafiem mixta rxem. rr.ox i^tione traj:c:ente per 
ceices angulomm oppwiiforum, mox fedione biln- 
• f-~ i caitiente triangulares in veitice facies, et qua- 
dn»nguiares in latere, etiani per lias feda& partes tranf- 
piclendo ob’e&um videbam Temper duplex ; et colo- 
ratam imagincm utramque. 

Dumtaxat tranlpicicnti per faciem unam triangu- 
larem in vertice, et per faciem cryftalli ball paral- 
lelam, live cryftalli axi redram, imagines duse co- * 
ierntae (live cryilallis integris uterer, live fedtis quo- 
quomodo) vifas funt maxime convenire in imaginem 
tinicam. Unde arguebam : Radios Inch, qui in cry - 
jialh montana trajiciant per inclinatas facies , ut ince- . 
dant axi tranjverji y dijeedere maxime in fpeBra duo : 
ea dm JpeBra maxime convenire in JpeBrum unum , cam 
radii lucis per facies prifnatis mutuo inclinatas trajiciant , 
at axi mini me obliqui progrediantur. 

Atque huic ipli rei demonftrandse aptiflime, ut in- 
quiebam, feet am arbitror, quod exhibeo, prifma y 
tranfpicienti enim .per angulum iplius, cujus vertex 
eft in reda G H, duplex apparet ob edi lpedrum ; 
turn enim radii trajiciunt axi LM maxime ti*anfverli ; 
tranlpicicnti per angulum, cujus vertex eft in reda 
BC, vel per alium, cujus- vertex eft in reda FE, 

' turn duplex lpedrum utique maxime coit in fpedrum 
unicum, quod radii trajiciant axi minime tranlverli. 

Etjuidem in mini viri, Hugenius atque Newtonus, 
duplicem refradicnem memorant in cryftailo 'mon- 


4 


tuna ; 
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tana j fed nullum adferunt ejus dupiicis refradftoms 
fatis proprium charadterem. Kugenius tradiatu de 
Lumine, capita v. quod inicribit De miranaa rsrrac- 
tione cryftalli if rndicse, ita habet : Iitud rueeiaerct, 
quod in 'crffau: e: n:orJa:a duple.: ef: rejects, z.t 
m cryftdiz If .rue. leu, qita;ri..c, 1 n\\kzs izc. 


New ton as, qua 


ii 


Ounces 


Cryfalin s de 
nffralii- 


B.upe, in quit, Jimili ratione gcminam habet / ^ 
ciiem $ verum differentia re/ralh f :ra'n /inner ejl> nevus 
turn nieu.ifeftc, azuz:;: in c/yJLdi: Zf..zie.na, 

Veru-n dupi&x refraduo cry nail i montans nulla 
plans in re nL; in numero convenit cum duphe. re- 
fradticne cryftalli lilancics, Duplex leixadtio cryftalli 
Iftandics cenringit in radio trajiciente per facies parai- 
lelas ; duplex reiractio cryftalli montans contingit in 
radio trajiciente per facies mutuo inciinatas. Duplex 
-ex ilia imago excolor eft, quod heterogenei radii 
quique trajicientes facies parallelas dilcedant squali 
intervallo in radios duos ; duplex ex ifta imago co- 
lorata eft, quod heterogenei radii trajicientes per facies 
mutuo inciinatas diicedant insquaiiter. Atque prs- 
terea id erat prsfertim agendum, ut quemadmodum 
erat exploratum, quam poiitionem habet in figura 
cryftalli Iflandics linea, juxta quam objedta duplican- 
tur ; ita et politio exponeretur, quam habet in figura 
cryftalli montans linea, juxta quam objedta et dupli- 
cantur, et colorantur. 

Jam vero nonne alia funt corpora prster cryffcalium 
montanam et Iilandicam, in quibus aut duplex aut 
etiam multiplex contingat refradtio ? Utique S Grave- 
fandius in prill nate squiangulo ex filice Brafiliano 
(Bra): l pebble) duplicem invenit in anguio quoque 
refradtionem j fed diverfam in anguio quoque. Non- 

R r r 2 ne 



[ 49 ° ] 

aae lex univerfalis hsec eft pro diaphanis corporibus- 
quibufque, quae determinatas quafdam fortiuntur a 
Batura figuras, ut determinatum habeant analogum 
figures modflm in refradtionuna numero, et quantitate 
modum ? Nonne ea in numero, et in quantitate re- 
fradfcionum varietas manifeftiflima via eft, qua natura 
a perlpicuitate ad opacitatem progreditur ? Nonne fi 
in ferie foffilium diaphanorum corporum omnis explo- 
retur etiam in numero refradtionum differentia, utiliS 
eft futura ea inquifitio ad explorandam eorum cor- 
porum ftrudftjram, atque genefim, et ad certius per- 
videndam cauflam refradtionum omnium atque re- 
flexionum? Etenim eft mihi jam longe verifimil- 
limum; refradtiones et reflexiones omnes radiorum 
Jucis contingere vi ejus ignis eledlrici, a quo diri- 
muntur media, quas habent vim refringentem, aut 
refledtentem insequalem. 


usxvn, 4 
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LXXVIII. jl Catalogue of the Fifty Plants 

from Chelfea Garden, preferred to the Royal 
Society by the worfhipful Company of sllpo-r 
thecaries , for the Tear 1761 y purfuant to 
the DireEHon of Sir Hans Sloane, Baronety 
Med. Reg. et Soc. Reg. nuper Preefes ; by 
John Wiimer, M. jD. clarijf. Societatk 
Pharmaceut* Load. Soc. Hort . Chelfean, 
Prafe&us et Prcek&or. Botanic,. 

Iteead March' 25 , 7 1 9 c i A Nemone caule dichotoma, 

* /~\ foliis luperioribus feffiiibus 

amplexi caulibus palmatis. 

1952 Afarum Arnericanum majus. H, R. Par. Of- 
ficin. 55. 

19^3 Afcyrum Balearicum frutefcens, maximo flore 
luteoj foliis minoribus, fubtus verrucolis. 
Salvadore. 

19^4 After foKis linearibus falciculatis pundtatia pe- 
dunculis unifloris nudis, caule fruticolo rn- 
gofb. Hort. Cl iff! 

1955 Bignonia Urucu foliis ampliflimis, Caroliniana. 

D. Catefby, Catalpa. 

1956 Bulbocaftanum. J. B. 3. 2. 30. maj. fob 

Apii. C. B, P. 1.62. 

fge 7 Bupleurum involucellis pentaphyllis acutis, uni- 
verfali triphyllo, fiofculo centrali altiore, ra~ 
mis divaricatis. Linn. Sp. 237. 

1Q5S Cardamine Alpina trifoliatsu Cluf, Hift. 127. 

2 Naftuf' 
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TCafturtium Alplnum trifoiium. C. B. P. 104* 
1939 Cardamlne. 201. 

Xafturtium pratenf. m:>. Park. OtEc. 103. 
igCo Cataria anguf:ifoI:a rr.-jor. Tourn. Ini-. 202. 

3961 Centaurium minus. C. £. P. 270. 01*32.117. 

3962 Crategus foliis cordato-cvac.s lerratis iubcus to- 

mentofls, floribus paniculatis. 

1963 Cynofurus ipicis quaternis obtufls dimidiatis 
calycibus mucronatis. Linn. S'p. PI. 72. 
3964 Diofpyrus foliorum paginis difcoloribus. Linn. 
Sp.Pl. 1057. Miller’s Icons. 

1965 Epilobium foliis lanceolatis alternis capfulis 

quadrangulis. 

1966 Gladiolus foliis iinearibus, caule ramofo. Linn. 

Syil. 863. 

2967 Gloriofa Linnasi. 

Methonica gloriofa, foliis capreolatis, floribus 
fimbriatis, reflexis. Barman. Zeyl. 158. 
Lilitrm Zeylanicum fuperbum. H. Amft. -I. 
p. 69. Tab. 35. 

2968 Hyacinthus coroliis irregularibus fexpartitis. 

Linn. Sp. 313. 

1969 Jacea marina Boetica. Park 473. 

3970 Impatiens pedunculis unifloris, fbliis ovato-lan- 
ceolatis, geniculis caulinis tumentibus. 

1971 Itea Linnaei. 

1972 Ixia foliis lanceolatis nervofis pubefcentibus, 

fcapo trifloris. 

1 973 Ixia foliis lineari gladiolatis, floribus alaribus et 

terminalibus. Miller’s Icons, Tab. 255. 
Fig. 2. 

2974 Ladtuca fylveftris minima. Ray. Synop. 3. 
162. 

Chondtilla 
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Chorschilla viicoia hr mills. C. P. Pin. 130. 
^975 antana foliis oppodds fubfciii.ibus Bciibus 
racemofis. Linn. Syff. 11:6. 

1975 Linum perenne ma’us corule urn caoltulo ms- 
]ore. Hift. Ox. 2. 573 * 

1977 Lobelia cauiibus procumbenrlbus, foliis lanceo- 

latis ferratis, peduacuiis Lteralibus. Hort. 
Cliff. 426. 

1978 Lychnis caule ereclo, calycibus ftrlads acutis 

petalis difledtis. Miller's Icons. 

1979 Oxys Bore albo. Tourn. 88. Lujula Offic. 

29 1 . 

1980 Paliurus. Ray, 154. Dodoncei, 756. 

1981 Phlomis involucris lanceolatis, fcliis ccrdatis 

tomentofis , caule fubfruticofo. Miller’s 

Dia. 

1982 Phlomis involucris lanceoletis, foliis ovatis fub- 

tus tomentofis. Linn. Sp. 585. 

19S3 Ribes nigrum vulgo diaum, folio olente. 
J. B. 2. 98. 

■ 1984 Robinia foliis impari-pinnatis, foliolis ovatis, 
ramis pedunculiique hifpidis. Didt. Hort. 

1985 Sambucus cymis quinque partitis, foliis fub- 

bipinnatis. Linn. Sp, PI. 269. 

1986 Saxifraga aurea. Ger. 693. 

Rotundifol. aurea, C. B. P. 309. 

1987 Scabiofa corollulis trifidis, foliis caulinis tri- 

pinnatis filiformibus. Sauvage Monfp. 268. 
19S8 Scabiofa corollulis quinquefidis, foliis linear 1 - 
lanceolatis integerrimis , caule herbaceo. 
Linn. Cent. 1 5. 

1989 Scabiofa folio integro hirfuto. Tourn. 466. 
Offic. 475. 


1990 
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- 199 © Scabiofa pratenfis hirfuta, ^use officinarum. 
C. B. 269. Officin. 134. 

199 r Solanum caule herbaceo eredto inermi, foliis 
ovato-lanceolatis angulolo dentatis, floribus 
lateralibus. Miller’s Didt. 

-j 992 Smyrnium foliis caulinis ternatis petiolatis, fb- 
liolis oblongo-ovatis integerrimis. Flor. 
Virgin. 

1993 Trifolium fpicis fubvillofis, lacinia calycum 

infima maxima, caule fruticofo, foliis fub- 
ieffilibus. Linn. Spec. 770. 

1994 Tragacantha. Tourn. 41 7. 

Mafliiienfls. J. B. 1 . 407. 

1995 Tuffilago vulgaris. C. B. 197. Offic. 495. 
^996 Viola caule unidoro, foliis cordatis dentatis. 

Linn. Spec. 936. 

1997 Viola montana lutea grandiflora noftras. Ray. 

Synop. 3. 365. 

1998 Warneria. Miller’s Icons. 

1999 Watfbnia. Millers Icons. 

2000 Zygophyllum capfulis ovatis acutis. Linn- 

Spec. Plant. 386. 

pabago flore luteo, petalorum ungulbus rubris, 
frudtu fulcato acuto oblongo. Burroan. 
Plant. Afric. 6. 


LXXIX. uSn 
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LX XIX. An Account of a Work) intituled » 
Jacobi Chriftiani Schaeffer icones et de- 
fcriptio Fungorum quorundam fingula- 
rium et memorabilium ; fimul Fungorum 
Bavariae icones nativis coloribus expreflie 
editioni, jam paratse, propediem evul- 
gandse, denunciantur i by Mr. William 
Hudfon, F. R. S. 

Read March 25, r n | ^ HIS treatife confifls of fixteen 
1762. pages, and is divided into two 

parts i the firft contains the figures and deicriptions of 
fome fingular and remarkable Fungi ; the fecond con- 
tains propofals for publishing the figures of all the Fungi 
growing in Bavaria, coloured after nature. The title 
page farther lets forth, that the materials for this work 
are already provided, and that it is carried on under 
the direction, and at the expence, of the Electoral 
Academy at Munich in Bavaria. 

The author begins, by laying, that as it fell to his 
lot, to inform the public, that the edition of this 
mod ufeful work, which was promifed lafl year, was 
actually begun 5 but he could not prevail on bimfelf 
to conform to the plain method commonly ufed on 
thefe occafions j thinking it would be more acceptable 
to the public, if he prefixed fomething of a new and 
fingular nature to the propofals > to which purpofe, 
nothing could be better adapted, as it feemed to him, 
than coloured figures, and deicriptions of fome re- 
markable Fungi, which had lately fallen in his way. 
V o l. LII. Sff Thefe 
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Thefe were feletfted from a number of others, and* 
according to him, ferve to illuftrate and confirm aa 
hypothecs he- had adopted, and by which the. exig- 
ence of feeds, and confequently the propagation of 
the Fungi, are rendered doubtful. 

The Fungi, which be has given figures of, and 
which he ules to confirm his opinion, are certainly 
very irregular, and perhaps not eafy to be accounted 
for. In the three firftof them, more than one Fun- 
gus grows from one common- feafe, or ftemj and 
what leems extraordinary to the author is, that part 
of the bafe of one of the Fungi does not touch the 
ground, but refts on the pileus, or cap of the other, 
and confequently cannot receive from the ground 
what is necelfary for ks rife, evolution* and nourish- 
ment. I mail own, I do not fee the force of this- 
argument j for why may not one common ftem, the 
bottom of which is fixed in the ground, give nourifh- 
ment to each of the Fungi, though part of the ftm 
of one refts upon die pileus of the other ? Does not 
common experience prove* that nourifhment can be 
conveyed through, imperfect branches, even when, 
inch parts as would be judged, at firft fight, to -be 
necefiary to convey the nutritive pieces are wanting ? 
This is the cafe of trees* when all the bark is ftripfc 
off quite round a> branch, and yet that branch (halt 
bear flowers and fruit, in great quantity. 

The fourth figure exhibits two Fungi, out- of the 
pileus. of which grows another complete Fungus, 
with ftem, pileus, and lamellae,, of the fame kind- 
with the lower one, in every re%e£h. However ex- 
traordinary this may be, yet it feems by no means to 

prove 
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prove his hypothecs, or even fuggefl any reafbn for & 
new one, about the propagation of the Fungi j for 
why may not the cap of the Fungus afford as proper 
a bed for a feed, that happens to be lodged there, as 
the earth itfelf ? We know that a birch tree has often 
been found growing out of the head of an oak, yet no 
one fufpeCts from thence, that the birch is propagated 
without feed- Our author, indeed, feems to be fen- 
fible himfelf of the infufficiency of Hs arguments, hi- 
therto made ufe of, to prove his new hypothecs, and 
fufpeCfcs, he fays, had he nothing more to produce in 
its favour, people might be apt to make objections ; 
but luckily he has two other Fungi, that will ferve his 
purpole better, which are reprefented by figure the 
fifth and laft. In thefe the edges of the pileus of one 
Fungus adheres only to the upper furface of the pileus 
of another, and receives thence all its nourishment. 
Now, though it may be difficult to account for this 
flrange pofition, yet, I think, the confequence our 
author draws from it does not follow, viz. that Fungi 
■differ from other plants, as to propagation, and in 
fora(| other refpe&s. As to propagation, the fame 
anfwer will ferve, that was made ufe of above ; and 
what farther particulars, in this inftance, deferve no- 
tice, will be confidered, when I come to my obfer- 
varions on the corollaries he draws from all the Fungi 
xeprefented in his book. 

The corollaries are as follow: 

CoroL ift. That the mode of rife, evolution, in- 
crement, and propagation, of Fungi, muft be of a 
peculiar kind, and totally different from that which 
prevails in other kinds of plants, 

Sff a 
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Corel. 2d, That what from the analogy of the 
other plants is called the feed, of the Fungi cannot 
properly be called feed. 

Corol. 3d, That there mu ft be fuch a fimilarity 
in all the parts of the Fungi, that it is indifferent 
whether any part be placed above or below, whether 
it communicates or receives nourishment. 

Laftiy, That every Fungus, according to his hypo- 
thefis, is contained in an entire and perfect ftate from 
the beginning, in every egg, or, as it is called, its 
feed, and wants nothing but evolution, to imbibe the 
neceflary juices. 

Thefe are the corollaries our author draws; and, 
for a farther confirmation of his dodtrine, refers to a 
treatife exprefly written on this fubjedt, • in which, he 
feys, he has made ufe of fuch ftrong arguments, that 
it would be quite needlefs to add any thing more in 
this place. Had I an opportunity of perufing this 
treatife, it is poflible I might find reafon to agree* 
with him ; but his arguments muft be quite of an- 
other nature, than what appears here, to make me 
think thefe plants exempt from the common lavf| of 
vegetables. 

For, as to the fuppofed difference in regard to rife, 
evolution, increment, and propagation, which is his 
firft corollary, it has been confidered already in part, 
and will be more fully confidered, when I come to 
his third corollary. 

As to the fecond, viz?. That ’what, from analogy, 
is called the feed, of the Fungi cannot properly be 
called feed. 1 muft own, I cannot fee the leaft foun- 
dation for any diftindtion between the feeds and eggs 
ef plants, the latter of which terms, he thinks, ought 
4 to 
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to be ufed, when we fpeak of the Fungi : for thole 
terms are perfectly analogous, by the confeflion of all 
the niceft obfervers of nature j and what is called the 
egg in animals, goes under the name of feed in ve- 
getables. Thus Linnaeus lays, Philofophia Botanica, 
p. 88. every living thing comes from an egg } con- 
fequently, ail vegetables, whole feeds appear to be 
eggs from their final caufe, which is to produce an 
offspring. He then cites a pallage from our Harvey, 
to the lame purpofe. Our author feems to have been 
led into this confulion of ideas, by the improper ule 
of the word femen, or feed, which is applied to the 
impregnating juice in animals, and to the parts which 
contain the embryo in vegetables, which are by no 
means analogous : for the impregnating dull in vege- 
tables, anfwers to the impregnating juice in animals, 
as it has a fimilar ule ; and the eggs in animals an- 
fwer to what we call feeds in plants. 

When our author afierts, in the third corollary, 
that there mull be fuch a fimilarity in all the parts of 
the Fungi, that it is indifferent whether any part be 
placed above or below, whether it communicates or 
receives nourilhment, I luppofe he draws this corol- 
lary from the fifth and fixth Fungus ; for in thole, the 
upper Fungus adheres only to the edge of the cap, or 
pileus, of the upper furface of the cap of the lower 
Fungus. The anfwer to this cafe, which was before 
omitted, lhall now be made ? nor is it at all difficult, 
for it appears, by Dr. Hales’s vegetable Statics, ex- 
periment the 41, fig. 24. that a tree inarched be- 
tween two other trees, though its root be cut of% or 
dug out of the ground, will continue to grow ; and 
that many trees will grow in an inverted ftate. 3n 

what 
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what refpedt, then, do Fungi differ from all other 
plants, as to the fimilarity in all the parts, &c. ? 

Laftly, when our author afferts, That every Fungus 
is contained in an entire and perfed ftate from the be- 
ginning, in the egg, or, as it is called, the feed, and 
wants nothing but evolution, in order to imbibe the 
necefiary juices ; when our author afferts this, he af- 
ierts nothing but what will, be readily granted by every 
one, who has read the obfervations made by modern 
philofophers, on this part of nature, and the only 
difference between him and others is, that he con- 
fines jbitnfelf to one order of plants, what they ima- 
gine, from good reafon, to be the cafe of all; and 
this ieems lifcewife to be the cafe throughout the ani- 
mal creation, with this difference only, that, in feme 
animals, feme parts fall off entirely, after a certain 
time, and a new form eqfues ; yet even lpere, all the 
forms preceding the laft may, and perhaps ought, as 
has been obferved by Linnaeus, to be looked upon as 
embryo ftates. 

Upon the whole, I think our author feems inclined 
to invent a new hypothefis, from a few infufficient 
data, rather than to be forced into it by any leading 
phenomena, which ought to be very ftrong and con- 
vincing, to make us give up an analogy, that is con- 
fined within fuch moderate bounds. However, this 
ought not to prejudice us in relation to the latter part 
of this .work j on the contrary, it ought to give us a 
favourable opinion of him, as it fhews his zeal and 
application .to this part of natural hiftory. A man 
may be an excellent and ufeful obferver, and yet be a 
.very indifferent natural philofepher. 

I come 
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I come now to the i'econd part, which contains the 
propofols, and with the greater pleafure, as, at the 
fame time that it affords no opportunity for criticifm, it 
gives us hopes of feeing a very ufefui work, on one of 
the moft obfcure parts of botany. 

The author ohferves, that the Electoral Academy 
at Munich, from its firff inflitution, determined to 
turn their thoughts particularly to this part of natural 
hiffory, which, hitherto, has been but indifferently 
cultivated j and, in confequence of this determination, 
the prefent method propoied to them was approved of. 
He adds, that the year before laft, viz. 1760, though 
the drought was very great, they not only had an ac- 
cefTion of above an hundred Fungi, but that plates of 
them were entirely finished, both as to engraving and 
colouring, and fit to be published. The circumftances 
and method of proceeding in this work, are as follow, 
and will, as the author aflures the public, be ffri&iy 
and religioufly obferved. 

§ 1. They will begin by publishing the different 
fpecies of Fungi, engraved and coloured according to 
the fpecimen. in thefe propofols; with which the pub- 
lic will have reafon to be fatrsfied. "While thefe are 
publishing, they will be looking out after other Fungi, 
that may grow in Bavaria. 

§ 2. Thefe plates, when completed,' will make a 
feparate volume, intituled, Jacobi Chrifliani Schaeffer 
Bimgorum BavaricCy potifjimum qui circa Ratijbonam 
nafeuntury iconesy aujpiciis et impenjis Academia ILleBo- 
ralis Bavaria Monacenfis accurate delincata, et publici 
juris JaBa. This volume may be ufefui, without the 
other, volumes, of which hereafter. 
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§ 3. There will be no plates of the Fungi, but 
fuch as have been examined from the find growth, 
and, if poffible, from the egg, or feed, as it is called. 

§ 4. There will be at leaft the following primary 
figures of every kind of Fungi; viz. The Fungus be- 
fore it is unfolded. 2. When it is half perfect, or 
half grown. 3. Its charadteriftic appearance. 4. Its 
difledtion. Laflly, whenever it may be neceflary, In 
its decaying ftate. 

§ 5. Befides thefe primary figures, there will be 
added as many fecondary ones, as there are changes, 
which may render a Fungus dubious ; and the author 
forefees, that fometimes one fpecies may require two, 
three, or four plates. 

§ 6. The plates will be all engraved by able artifts, 
and well coloured. 

§ 7. All the parts ferving for propagation will be 
reprefented, both according to their natural appear- 
ances, and alfo magnified. 

§ 8. Whenever it may be neceflary, figures repre- 
fenting particular parts difle<£ted will be made ufo of, 
both of the natural bignefs, and as leen through the 
glafs. 

§ 9. In all the names and divifion of the genera, 
Xiinnseus alone will be followed. 

§ 10. To give a greater variety to the work, in its 
-progrefs, fometimes the fpecies of one genus will be 
publifhed, fometimes of another j but yet in foch a 
manner, that order will not be totally neglected. 

§ ir. No order will be obferved, either in the 
fpecies or in the individuals. No fpecific names, or 
ivnonyms, will be given; inftead of which, they 
will be numbered according to each genus, and a 

fliort 
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fhort explanation be put at the bottom of each plate, 
as in thofe annexed to this treatife. 

§ 12. To the end that beginners in botany, the 
illiterate, and even the country people, may be able 
to know the genera of the Fungi, as far as is necef- 
farv for them, the author hopes, that, before next 
E after, or certainly not long after, copper-plates, en- 
graved and coloured, will be published, reprefenting 
all the genera, in fuch a manner, that they may be 
e&lily known. Thefe plates, along with delcriptions, 
will make another foparate volume, which will be 
intituled, Ifagoge * n Fungorum Bavaria hijioriam , 
&c. 

§ 13. When ail the Fungi of Bavaria are finifhed, 
it is propofed to go on .with iuch foreign ones as can 
be procured. 

§ 14. As foon as the collection of the Fungi of 
Bavaria dial I be completed, a new and I aft volume 
will follow, containing accurate delcriptions, expli- 
cations, fynonyms, of authors, and whatever elfe 
may be thought neceflary. This volume will be in- 
tituled, Fungorwn Bavaria hijicria. 

§ 1 5. ’No payment is expeded beforehand ; but yet 
fuch as are willing to encourage this work, are defrred 
to fend their names to Ildephonlus Kennedy, fecretary 
to the academy at Munich, or to the author, at Ra- 
tifbon, in letters poft-paid, that the expences of this 
work, fufficiently great of themfelves, may not be in- 
creafed. 

§ 16. This kind of fubfcription is judged neceffary •, 
becaufe copies in Latin and German will be printed 
feparately, and no more of either fort, than the num- 
ber of purchafers. 

.Vo 1,. LII. Ttt § 
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§ 17. A certain number of plates will be publifhed 
every month, not fewer than fix, nor more than 
twelve* 

§ 18. For each parcel of plates, a certain price 
will be fixed, according to the number, each, plate 
at the rate often creutzersj fo that fix plates will fell 
for a florin of the Rhine, according to the value it fhall 
go at, when the plates are publifhed which price, 
though by no mean great, yet, it is to be hoped, that, 
after the fale of fome parcels, the reft may be fold 
ftill cheaper. 

N. B. The florin, here mentioned, is worth about 
two fhillings Englifh j and therefore, each plate 
will fell for about four pence. 

There is no room for fufpicion, that this work, 
will not be completed, as too often happens in this 
way of pub lifhi ng by parts : for, as far as human 
forefight can go, every thing is fo prepared and or- 
dered, that there can be no reafonable doubt that the 
work will be continued, and finifhed. 

Laftiy, As the intention of this work, fays the au- 
thor, is to facilitate the knowledge of the genera and 
fpecies of Fungi, as much as poffibie 5 that we may 
be better inftrudted by perfbns fkilful in this affair ; 
by what name they judge it is called by authors not 
now livings by what name it is vulgarly known in 
their own country j and what ufe is made of it amongft 
their countrymen, and in what manner. 

For thefe ends, fays our author, the Electoral Aca- 
demy enjoined me to apply to academies, literary fb- 
cieties, and men of learning, either fkilful in natural 
hiftory, or promoters of it, in other countries, defiring, 
that they will be pleafed to communicate any obfer- 
4 vations 
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vations relating to thefe queftions to the laid academy j 
which, as it will be highly acceptable to it, will be 
gratefully acknowledged, whenever occafion offers. 

Thus far the author, in relation to his propofals, 
which, as far as can be judged by the plan and fpeei- 
men, feem to deferve the encouragement of the cu- 
rious. 

Every one, who is converfant in botany, knows 
how obfcure and imperfedt this part of it ftill remains, 
after all that has been done upon the fubjedt. Micheii 
and Dillenius were the firft botanifts that examined 
this order of plants, with any degree of accuracy; and 
though their obfervations are very confiderable, and 
have been of great fervice to preceding botanifts, yet 
Linnaeus, who mentions them with applaufe, fays, 
Philofophia Botanica, p. 241 . that the order of Fungi, 
to the reproach of botany, ftill remains a chaos, as 
we are ignorant what is a fpecies, and what a variety. 

Since the afore-mentioned authors, Gleditfchius, 
who wrote a tradfc on the fame fubjedt, which is com- 
mended, expreffes himfelf allb to the fame purpofe ; 
for, fpeaking of Dillenius, in the preface, p. 5. he 
fays, that his genera are not only not well determined, 
but are even conftrudted in fuch a manner, as to con- 
tradidt the natural charadters ; and as to Micheii, that 
though he firft determined the feeds of the Fungi, yet 
his genera are too artificial ; and therefore, he himfelf 
follows the method of Linnaeus. 

Gleditfchius feems to have taken great pains about 
this fubjedt; but candidly owns, that, after all he 
had been able to do, in order to diftinguifh fpecies 
from varieties, by colledting all the Fungi he could 
find, difpofing and defcribing them according to the 
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degree of fimilitude, yet he found himfelf often air a 
loft, and unable abfolutely to determine which fide to 
take. 

The book of Gieditfchius was publifhed in the 
year 1753, and is, I believe, the latefi: writer who 
has done much on this fubjedt, except, perhaps, Sco- 
poli, in his Flora Carneolica, publiflied anno 1760, 
who differs from all the preceding botanhls, in rela- 
tion to fpecies and varieties j and though his work has 
great merit, both in relation to this and other orders 
of plants, efpecially the Cryptogamiae, yet there Hill 
remains much to be done, as, I believe, every fkilful 
reader will eafily allow. 

From all that has been obferved, I would draw a 
few conclufions in favour of the propolais in que j - 
flion. 

Firft, then. The uncertainty of authors on this 
branch of botany, fhe ws, that it requires a ftill farther 
examination, than has hitherto been made. 

2dly, That though, in general, fince the writings 
of Linnaeus, figures have been, in a great meafure, 
laid afide, yet in this, and lome other obfcure parts of 
botany, they may be employed to good purpofe. 

3dly, That the curious in botany ought to look on 
themfelves as particularly obliged to thofe, who are 
inclined to labour and make refearches in the obfcure, 
and, according to the vulgar opinion, contemptible 
parts of nature, efpecially this order of plants, fbme 
of which are ufed for the table, and not a few of them 
are of a poifcnous nature, fo that a mifiake may, and 
has, perhaps, fbmetimes proved of fatal confequence. 


LXXX. An 
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LXXX. An Account of a remarkable Agita- 
tion of the Sea> July 28, 1761, and of 
tvo Thunder-Storms in Cornwall : In a 
Letter to the Rev. Thomas Birch, D. D. 
Secretary to the Royal Society , from the 
Rev. William Borlafe, M. A. F. R. S. 

Reverend Sir Ludgvan, March 8, 1762. 

Read April i, Tuefday, the 28th of laft July ; 

1762 the day quite calm, the fky lowring 

and cloudy, thunder at times all the day, the tide 
in Mount’s-bay was confiderably agitated. Between 
the towns of Penzance and Marazion, there is a 
ftrand, or level of lands, on which there is good 
travelling, when the tide is out; but when the tide 
is full, the fands are covered. At ten A. M. the 
driver of a plough, belonging to William Tregennin, 
laden with tin, for Penzance coinage, driving, as 
ufual, on the then bare fands, found himfelf and the 
plough, on a fudden, furrounded by the lea. The 
horfes were frightened, and plunged, the oxen flood 
ftill, the driver and his boy could neither recolledt 
how they fhould help the cattle, or fecure them- 
felves : feveral people faw them at a diftance, but 
dared not to approach ; and, in a few minutes, when 
all was given up for lofl:, the fea retired, and left 
them, fafely to purfue their journey. I came to 
Ghandour, a fmall village at the weftern extremity 
of thefe fands, about eleven, and found feveral per- 
fons Handing on the fhore, intent upon the feveral 

extra- 
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extraordinary fluxes and refluxes of the tide at that 
time, and was informed, that, at the firft agitation, 
when the plough was furprized by the fea, the water 
muft have rifen about fix feet perpendicular. During 
my flay, I obferved the fea flowing and retreating fe- 
veral times, and, by my watch, it was feven minutes 
flowing, (the water riling about a foot and half, or 
fomewhat more) and the like time nearly in retiring. 
About half hour paft eleven, I was obliged to- move 
homewards, and, as I palled by the brim of the 
water, obferved, that the fea advanced and retired, 
and was not fettled; but the alterations were then 
fmall, and fcarce perceptible. On the lame day, and 
time, (it being the beginning of the filhery feafon) a 
leine-net was fliot for pilchards ; but, by the fudden 
furge of the lea , the net broke, and the filhermen 
were glad to take in their net, without filh. In the 
more weftern parts of this bay, the agitations were 
very apparent ; and, by the Papers, the like agitations 
were felt in the harbours of Falmouth, Fa’wy, and 
Plymouth. 

Light- On the fame day, about eight o’clock P. M. the 

Dm S- wind at eaft, Farenheit’s thermometer at 64, the at- 
molphere continuing in the fame calm, fultry J and 
grumbling temperature, the fierceft lightning, ac- 
.companied in the lame moment with a thunderclap, 
broke over Ludgvan church ; it came from the north- 
weft, and fell upon the fouthern pinnacle of the eaft- 
fide of the church-tower. The pinnacle was fifteen 
feet high from the battlements of the tower, and con- 
futed of a pedeftal carved into fquare compartments ; 
a pyramid, or lpire, with knobs at the angles, and on 
vthe top a cr-sj.s, widi a molded focket-ftone to fuppoct 
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It : the crofs was broken, the focket-ftone dafhed in 
pieces, the ftones belonging to the fpire all thrown 
down, and one large one of the pedeftal moved from 
its bed feveral inches ; the heavier ftones, thrown to 
the fouth-eaft about five yards, crufhed the weftern 
fide of the church-porch, the fmaller fragments dif- 
perfed in the church-yard, made a breach in the 
church-roof; the roofing of the tower fliaken and 
fhattered ; the wheel of the little bell broke. Part 
of the fame flafh fell lower, and, on the ground ad- 
joining to the north-weft angle of the tower, made 
two furrows, like that of a plough-fhare, (the di- 
rection north-weft) whence turning round towards 
the weft, and forcing in a plank, which filled the 
arch over the weftern door, about fix teen feet, againft 
a partition, it entered the lower belfry. The folding 
doors leading into the church are of maflive oak, and 
were fhut j but there was a triangular hole near the 
top, about the fpace of an inch diameter, through 
which the lightning entered the church, leaving its 
track on the plaifter, about a foot and half long, as if 
it had been rafped by a rough rounded file : hence it 
proceeded up the nave of the church to the pulpit, 
which, it unjointed, fplitting the upper parts, tearing 
up the fteps, rending the minifter’s pew, and leaving 
its fulphurous fmoky tracks in the crannies, as it came 
through j all the edge-mouldings of the canopy were 
tore to pieces, and Icattered round the church ; the 
church prayer-book, which lay on the minifter’s 
defk, was blown backwards, and thrown upon the 
floor, and the pew covered with duft and plaifter 
fragments; hence it proceeded up to the altar, fplin- 
tered the north table of commandments, and brought 

it 
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it down upon the pavement ; rifled the moldings of 
the wain foot under the chancel window, and, without 
breaking one pane of glafs, forced its way (as is ima- 
gined) through a cranny of the wall under the north 
corner of that window, which feems to have been its 
lall effort, as it paffed up through the nave. In the 
north ifle, there was no material damage, the de- 
tached fide-fhootings of this flafh only rifling the 
plaifter in feveral places, and efcaping through a hole 
in a pane of glafs, like that of a mufket-bali. But, 
at the lame time, that the lightning broke into the 
church from the lower belfry, another part of the 
fame flaih, chiefly through the window over the 
tower door, forced into the fchool-houfe belfry, tore 
and difperied the copy-books of the fcholars, (not long 
before diimifled) which lay on the fchool table and 
by that part, which rofe againft the north wall of the 
tower, die chamber over the fchool-houfe (though all 
of fcpiare granet, and excellent mafonry) was cracked 
for twelve feet high, the chink between one and fix 
inches wide, and ieveral drones were moved outwards 
from the wall. It is obfervable, that one of the four 
pinnacles of this tower has on its top a large fpill of 
iron, on which there is a brafs weather-cock : this 
pinnacle, however, was not touched, neither was any 
life or limb loft. A man then in the church-yard, 
fomewbat to the north of the tower, was thrown 
‘ violently againfl: the tower wall, but not much bruited ; 
fome others near by were blown off their legs ; a 
imith, then fhoeing the horfes in my Arable- yard, was 
thrown flat on his face. Being then writing againfl: 
a fouthern window, the lightning and thunder was 
-jsdolent .enough, (being much more ,£o than .any I 

jevjcr 
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ever remember to have met with) either to drive my 
chair back three feet, or elfe I flarted fo much back 
at the light and noife, I am uncertain which ; all I 
could recolledt was, that the room, at once, was full 
of flame, and immediately not fo; and that I was 
moved three feet from the table, how, I could not 
tell. A little head-ach was the only ill confequence. 

More furious frill was the thunder-florm, on the Thunder- 
i ith of January laft, which fell upon the church and at 
tower of Breag, about feven miles eaft of this place, jan. / r# 
of which I was favoured with the following account, I 7 ^ 2 * 
in a letter, dated February io, from the Reverend 
Mr. Henry Uftick, vicar of that parifh. 

et On Monday, the nth of laft month, about a 
< c quarter paft four P. M. the barometer as low as 
" 28, the wind blowing hard at fouth-weft, on a 
« fudden it grew very dark, and a fhower of hail, 
tc not remarkably large, followed, accompanied with 
“ the fierceft flafh of lightning, 2nd the moft vio- 
« lent explofion of thunder, I ever faw or heard. 

« The lightning and thunder were almoft inftanta- 
« neous ; fb that if the motion of found be about a 
<e thoufand feet in a fecond, the diftance of the cloud 
« from us could be but very little. My fervant, who 
« happened at that time to be in the fields, was ftruck 
« to his knees, but felt nothing like an ele&rical 
“ fhock, ran in immediately, in a great fright ; faid* 
c< he faw the lightning fall on the tower, and fome- 
« thing like a black fmoke arife from it; and believed, 

« that one of the pinnacles was thrown down. I went 
to the church-town, [about two hundred paces from 
the vicarage-houfe] to examine what damage had 
Yon. LIL If uu « been 
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** been done, when I found the havock to be paft 
* f defcription or conception. The weftern fide of the 
« tower was rent from almoft the top to the bottom, 
« the crack not in a ftrait line, but irregular, and 
« from one to five inches wide ; the fouth-eaft pin- 
(t nacle fplit into a thoufand pieces, and fcattered all 
** over the fpacious church-yard and church-town; 

two of the battlements on the weftern, and four on 
« the eailern and fouthern fides of the tower ftruck 
« off ; and every one of the windows of the church* 
0 (excepting one in the jet- out north-ifle) fhattered 
*f to pieces, prefented a raoft difmal profpedt. On 
** entering the church, I felt a fultry heat ; but there 
<f wag no fulphureous fmell, though a perfon prefent 
* f laid, that he had very plainly perceived one juft be- 
* e fore. 

“ ’Tis difficult to lay in what direction the force • 
“ proceeded; I apprehend it muft have penetrated 
ct the tower, through the middle of the arch over 
** the belfry door, which, though locked and ftrongly 
cf bolted, was burft open ; the center of the arch is- 
* { divided, and the top ftone of that remarkably fine 
** one over the window cracked athwart : the light- - 
u ning muft therefore have palled direftly up the 
** tower, through the midft of the wall, the outfide 
** of which has the exaffc appearance of being bat-. 
** tered by cannon-ball, and is quite bulged out be- 
“ tween the firft and lecond ring. Had not this been 
<f the cafe, how could fuch a large quantity of entire 
te ftones, and fragments of others of a prodigious fize, 
w he forced out of their places, as well on the infide 
** as the outfide of the wall E 
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« The Hones of the pinnacles and battlements 
« e were fcattered in all directions j cne, of at leaft 
te a hundred and fifty pounds weight, fell on the top 
« of a houfe, about fixty yards to the fouth, another 
tc was call full four hundred yards to the north, one 
<c very large one to the fouth-eaft of the church 5 a 
« long ftone, which ferved for a bench, adjoining to 
< e the fouth ftile, was cracked crofs-ways, and one 
<e end turned quite upfide down. When the light- 
<C ning entered the church, its direction feemed to 
" be partly north-eaft, and partly fouth-eaft, diverg- 
« ing from the belfiy j for, on each fide, the top of the 
« wall of my chancel is broken fo exactly alike, as 
“ if it had been done on purpofe j but its force was Jo 
« {pent, or the refiftance it met with fo great, that it 
« could not penetrate, though it fhattered the glafs to 
“ bits. With regard to the eaftern-end windows of 
C£ the north and fouth iftes, the cafe was different 5 
<e there the glafs not only fuffered, but the monions 
ec were greatly damaged, and the walls cracked on 
tc each fide, in many places, the cracks from one to 
“ four inches wide ; below the fouth window, the 
ec lightning not only forced its way out in the fouth- 
«< eaft direction, but entered perpendicularly, and 
« palled through the wall, about two feet below. 
££ ’Tis remarkable, that about the middle of the 
££ fouth ifie, over one of the arches, a round hole, 
« of about two inches diameter, was pierced through 
££ the carved oak, directly under the plaifter, and a 
te piece of the main foil, of more than a foot in 
£C length, ftruck off, and part of it burnt to a char- 
££ coal. The eaftern part of the tower is likewifo 
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«t fomewhat damaged, a fmall crack appearing on 
« the infide of the wall. Two of the {landing pin- 
« nacles are much damaged, and part of the crofs 
** of the north-weftern one is ftruck oft ; the corners 
« of the tower are very firm, .fo are the buttrefles, 

« excepting the fouthermofl one of the weft end, 

« fbme ftones of which are moved out of their places. 

« Thus, Sir, you find, that the beauty of our ad- 
« mired tower is quite deftroyed, never more, I fear, 

«« to be retrieved, as the top of it, as far down as the 
« leads, muft be entirely taken off, and the weftern- 
“ fide is condemned from top to bottom. 

« It was very providential, that no fatal accident 
** happened to any perfon, in fo populous a place, 

«« during the whole melancholy affair? feveral in- 
*« deed perceived a kind of eledlrical {hock ? and 
** one woman was ftruck quite backward, as fhe flood 
“ juft within her door.” 

So far Mr. Uftick. 

How deplorable the confequences of fuch blafts of 
lightning, which fwept the whole churches, would 
have been, if they had happened (where there are 
numerous congregations) during the time of divine 
fervice, is obvious, and well worthy our attention. It 
is much left worth our notice, and yet not wholly be- 
low obfervation, that theft two towers of Breag and 
Ludgvan, which have thus remarkably fuffered by 
lightning in about fix months, are the ftrongeft and 
bell built towers in this neighbourhood •, that tradition 
holds them to have been built in the fame age, if not 
by the fame hand j that they were built in the fame 
4 ftyle* 
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ftyle, and in a manner more elegant than common, is 
fhll apparent. 

I remain, 

S I R, 

Your molt obedient 

and obliged 

humble fervant, 

William Borlafe. 


LXXXI. FxtraSl of a Letter from John 
Huxham, M. D. F. R. S, to William 
Watfcn, M. JD. F. R. S. dated at Ply- 
mouth, February 5, 1762, relating to 
two remarkable Cafes m Surgery. 

Read April i, TT Have lent you inclofed two pretty re- 
1762. markable cafes from Mr. Thomas 

Adams, an ingenious and experienced furgeon at Lif- 
kard in Cornwall. That of the cut throat may ferve 
to make us lomewhat more ready and relolute in the 
operation of bronchotomy, when neceflary. How 
right Mr. Adams may be in his conjecture of the 
effects of the Jkeep-jhears^ I will not lay ; but, from 
many well known experiments, particularly that of 
Mr. "Franklin, it ieems not altogether improbable. 
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Jj:ne the 12th, 1747, I was fent for to afilft John 

1 - r, of the parifh of St. Clear. The mefTenger 

informed me, he had cut his throat from ear to ear. 
When I came to him, I found a very large wound, 
near fe;*en inches long, three parts round his neck ; 
the trachea cut almoft through ; but the knife had 
luckily efcaped wounding the jugular arteries. No 
confiderable haemorrhage enfued, and that was en- 
tirely flopped. I endeavoured a reunion of the parts 
by future; which I performed in the following man- 
ner. I firft made two flitches through the external 
parts and wind-pipe, which I conveniently performed, 
as the wound admitted of introducing my fore-finger 
and thumb into the trachea, and left them untied, 
till I had brought the two ends of the wound into 
contact by future ; then tying the two flitches, it had 
a fair afpeffc for reunion ; which, by fuperficial dreff* 
5 ng and bandage, was completed in a month’s time. 
As loon as I had drefied him, he was able to (peak, 
and informed me, as well as his neighbours, that his 
wife had made that defperate attempt on his life, in 
a wood, coming from her father’s houfe to the place 
where fhe was a fervant, by firft blindfolding him 
with handkerchiefs, and then, under pretence of 
taking meafure to make a new ihirt for him, took oft' 
his flock, unbuttoned his collar, cut his throat, and 
then ran from him. After he had been about a fort- 
night employed about his bufinels, as a carpenter, he 
complained of a troublefbme tickling cough, and lofs 
of appetite. His complaints grew worie, and I was 
f&iful of an ulcer being formed internally, as he had 
every appearance of a confnmption. But coming one 

day 
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day to me, he complained of a Ibrenels externally. 
On examining, I found a little matter -formed, and, 
on opening it, extracted a little filk, about the length 
of a fmali pin, which relieved his complaints entirely. 
He lived two years in perfect health, and died of the. 
finall-pox. 

June the 28th, 1756, I' was defired, by the parifH. 

of Duloe, to attend Charles R s, who, two days 

before, had been ftruck by lightning. On my exa- 
mination, 1“ found it had pierced through his coat, . 
waiftcoat, and fhirt, a little above the middle of the 
deltoid mufcle of the right-arm . - It had burnt to tin- 
der almoft all the fleeve of the fhirt, waiftcoat, and 
infide of the coat-fleeve, but the outfide appeared un- 
touched, except where the lightning pierced. The- 
flefh of his arm, from the {boulder to the elbow, was 
burnt, efpecially where the lightning pierced, a full 
inch deep, and onwards to the wrift and fingers lefs 
and lefs deep, till it did but juft deftroy the fcarf fkin ; 
it pierced again near the umbilical region in a different 
direction, but not fo deep : his thighs were burnt in 
various directions, but not fo deep : from the. right 
knee downwards on the outfide, it firft burnt thie hair, 
then the fcarf fkin, and continued on deeper, efpeci- - 
ally about the ankle and inftep of the foot. The left 
leg much in the fame manner on the infide, but not 
fo deep burnt. Hia waiftcoat, breeches, and ftock- - 
ings burnt on the infide as his coat fleeve, and the out — 
fide appeared untouched : his buckles melted in his 
{hoes in various direftions. In this deplorable condi- 
tion, his arm and the other parts appearing greatly, 
inflamed, I bled, and gave him a purging draught to * 
a.. empty. 
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empty his bowels, and the next day put him upon the 
ufe of the bark : the applications were a warm fpi- 
rituous bath, and the common digefters. By thefe 
means, there was a reparation begun ; in two days, 
the edges of the burnt parts beginning to Separate, 
when I thought to affiffc nature by deep fcarification ; 
but, to my very great furprize, I could no more 
thruft my knife through the burnt parts, than through 
hide leather, or a thong ; by which means, the re- 
paration was rather flow, and the ftench intolerable* 
By the end of July, he was able to walk abroad; 
and, about the middle of Auguft, perfectly healed. 

Remark. 

The lightning came through the upper part of the 
window; a pair of fheep-flhears lay in the window, 
behind his back, which, I imagine, collected, and 
threw it in fuch various directions about his body. 
Another man iat by him, llightly ftruck about his 
neck and left fhouider. It is remarkable, while the 
man of the houfe went to his cellar, to draw a jug 
of cyder, on his return, he found his wife and child- 
ren along the floor, and the two men fallen forward, 
with their faces on the table, all infenflble ; and the 
roan lb much hurt recovered his fenfes firft. 


TXXXIL An 
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LXXXII. An Account of ihe Succefs of Monf 
David's Method of cntraEling CataraEis : 
In a Letter to James PaiTons, M. D. 
F. R. S. from Andrew Cantwell, M. D. 

SIR, 

Read Ap>il i, /% S my lafl public courfe of operations 
1762 jL~\ mac * e amphitheatre of our 

fchools, efpecially the leffons I pronounced there on 
the diftempers of the eyes, procured me, fince that 
time, frequent cccafions of feeing all our famous 
occuiifts extract the catarafl, and making with them 
feveral remarks on that diforder, I take the liberty to 
communicate them to the Royal Society, if they have 
not as yet come to your knowledge. 

The extraction of the cryftaliine from the pofterior 
chamber, by an incifion made in the cornea, with a 
defign to cure the cataract, feems to have been firft 
attempted by Mr. Daviel. ’Tis true. Surgeon Petit, 
and the Oculift St. Ives, extracted it out of the an- 
terior chamber in 1708, and the following years; 
but that operation was deligned only to rid this cham- 
ber of an accidental burden fallen into it, in couching 
the cataraCi ; and ’tis very reafonable to believe, ’twas 
only the examples of thefe two operators, led David 
into this new method, which has wonderfully facili- 
tated the cure of that diforder, and cleared up the 
many diihculties that appeared in it hitherto. 

The Greeks and Arabians looked on the glaucoma 
as an incurable cataradt ; and the moderns pretended, 
Vol. LII. X x x that 
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that the incurability proceeded from the nature of 
fome other diftemper complicated with the cataradt. 
’Twas hard to tell why, the cataradt once couched, 
the patient fhould remain blind, or why it fhould rife 
again into its place. 

This new operation fhews us, that not only the 
cryftalline, but even fometimes its capfula, and fome- 
times only the anterior membrane of this bag, are 
opaque, fometimes adherent to, fometimes feparated. 
from, the body of the cryftalline. 

Sometimes the anterior membrane of this bag has 
been found opaque, and the cryftalline tranfparent, 
and, in all thefe cafes, the patients have recovered 
their fight. 

Dr. Fallon, bearer of this letter, has aflifted with 
me at a very difficult operation of the cataradt, and 
is to prefent you a final! box, in which arc three 
packets. 

N° i. Contains a portion of the anterior membrane 
of the Capjida cryfiallini. This humour, being ftill 
tranfparent, was left untouched'. The patient faw 
perfedtly well after the operation. 

N° 2. Contains an opaque cryftalline, and a portion 
of the anterior fide of its bag, quite opaque. The pa- 
tient recovered his fight. 

N° 3. Contains the whole bag and cryftallini, ex- 
tradted the 1.4th of this month. ’Twas adherent to 
the pofterior, and fuperior, fide of the iris j and was . 
quite whole and plump, when .drawn out. 

It this laft cafe, it commonly happens, that fome 
portion of the vitreous humour follows j fometimes it 
mixes with the aqueous, and comes off with it j fbme- 
times the eye appears quite. funk.j and fometimes the 

vitreous. 
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viirecus humour filbng, as it were, the pofterior 
chamber, makes the ins bulge forwards, and appear 
prominent uoon it, the whole together refembles a 
kind of hernia. Thefe two laft cafes require a nice 
and prudent hand : the prominent vitreous humour is 
to be cut of 7 , in two or three days after the operation, 
the eye then banded, but not comprefled, and the 
patient laid in his bed, the head lower than ufual, 
till the reft of the vitreous humour gets back into its 
cells, and remains there. This we have feen examples 
of; the vitreous humour regenerates, and, though a 
great portion of it be loft, ’tis fupplied again, fooner 
or later, and the patient recovers his fight. 

I faw Daviel extract the cryftalline quite opaque, 
with its whole bag adherent to it ; and this bag I dif- 
fered from it, after the operation was over. 

In the operation of the 14th inftant, the cryftal- 
line, and its whole bag, made one entire fphaeroid, 
foft and plump ; but ’tis already broke, and dry. 

Blue eyes are the moft fubjedt to the cataradt, and 
black ones to the amaurofis. In thefe, the ciliary 
nerves and fibres are always weak ; in thofe, ftrong 
and elaftic. 

1. A cryftalline couched, if the capfula be opaque, 
leaves the patient blind. 

2. A cryftalline couched in appearance, if it ad- 
heres, in any point, to its capfula, mult rife again. 

3. If the pofterior fide of the bag be opaque, and 
remains, the patient mult remain blind, whether the 
cryftalline be couched or extradted. 

4 If the pofterior fide of the bag is adherent to 
the cryftalline, it mult be extradted ; and then, there 
is great danger of the vitreous humour coining off. 

Xn2 5. The 



[ J22 ] 

e. The miflakes of Sennertns, River ms, Heijier y 
jfntoine, Maitre Jean, Brijfeau, and St. Ives , &c, 
about the glaucoma, are eafiiy anfwered for, in this 
new theory, founded on fadts and daily experience. 

If this fhort account of what I have been an eye- 
witnefs to, be any way acceptable to the Royal So- 
ciety, I foall fbon fend you fome new remarks on the 
amourofis and fiftula lachrymalis. 

I am, 

S I R, 

Your mod: humble 

and obedient fervant, 

March 17, 1761. Andrew Cantwell, 

Profeffor of Pharmacy and Chy- 
miftry at the Schools of Me- 
dicine of Paris. 


LXXXIII. Ex- 
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LXXXXII. FxtraSl of a Letter from Charl- 
ton Wollafton, 1 * 1 . D. F. R. S. to Wil- 
liam Heberden, M. ID. F. R. Si dated 
Bury St. Edmund’s, April 13, 1762, re- 
lating to the Cafe of Mart if cation of Limbs 
771 a Family at Watti&iam in Suffolk. . 

Read Ai.il 2z, JOHN Downing, a poor labouring 
l ~d z ' man, who lives at Wattifham, a 

fmall village about fixteen miles from Bury, in Ja- 
nuary lafl had a wife and fix children ; the eldeft, a 
girl, about fifteen years of age, the youngeft about four 
months. They were alio at that time very healthy, 
as the man himfelf, and his neighbours, allured me. 

On Sunday, the 10th of January, the eldeft girl 
complained, in the morning, of a pain in her left leg; 
particularly, in the calf of the leg. Towards evening, 
the pain grew exceedingly violent. The lame even- 
ing, another girl, about ten years old, complained of 
the lame violent pain in the leg. On the Monday, 
the mother and another child, and on the Tuefday, 
all the reft of the family, except the father, were af- 
fected in the fame manner. The pain was exceed- - 
ingly violent ; infomuch, that the whole neighbour- 
hood was alarmed with the loudnefs of their Ihrieks. 
'■The left leg of moft of them was only affeCted ; but 
in fome, both legs. The little child was taken from 
its mother’s breaft, as foon as £he was taken ill, and 
lived a few weeks. The nurfe told me, it leemed to 
be in violent pain, and that its legs were, black, before 
death. 


I was 
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I was exaft in my enquiries about each particular 
perfon. By what I could learn from them, in about 
four, five, or fix days, the difeafed leg began to grow 
lefs painful, and to turn black gradually ; appearing, 
at firft, covered with fpots, as if it had been bruifed. 
The other leg began to be affedted, at that time, with 
the fame excruciating pain, and, in a few days, that 
alfb began to mortify. In a very little time, both leg? 
were perfectly fphaceiated. The mortified parts le- 
parated, without afiiftance, from the found parts, and 
■the furgeon had, in moft of the cales, no other 
trouble, than to cut through the bone, with little or 
no pain to the patient. The feparation was, .in moft 
of them, about two inches below the knee ; in fome, 
rather lower; and to one child, the feet feparated at 
the ancle, without any afiiftance from the furgeon. 
In fome, the feparation was not quite fo perfect. The 
eldeft girl has had one leg taken off, and the other is 
perfectly fphaceiated ; but the furgeon has not thought 
proper to cut it off yet, as the thigh is much fwelied, 
and there is a large abfeefs under the ham. The 
mother has the right foot off at the ancle ; the other 
leg is a mere bone, quite black, and exceedingly foetid, 
with fome little remains of putrid, almoft dry flefb, 
in fome parts. One child only has one leg faved, 
with the lofs of two toes of that leg. Three of the 
children have loft both legs, and the other child both 
feet. This Is the prefent ftate of their legs ; viz. 

Mary the Mother , ©tat. 40. The right foot off at 
the ancle: the left leg mortified, a mere bone ; but 
pot offl 

Mary , ©tat. 1 5. One leg off below the knee : the 
other perfectly fphaceiated j but not yet off. 

Elizabeth) 
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Elizabe'h, aetat. 1 3. Both legs off below the knees. 
Sarah , aitat. «c. O.'e foot off at the ankle. 

Rcherf, rcti.\ 8. Both legs off below the knees. 
Edward \ aztat. 4. Eolh feet off at the ankles.. 

An infant, four months old, dead. 

The father was attacked about a fortnight after the 
reft of the family, and in a {lighter degree, the pain 
being confined to two fingers of his light hand, which 
turned blackifh, and were withered for feme time; 
but are now better, and he has, in fome degree, re- 
covered the ule of them. 

It is remarkable, that, during all the time of this 
calamity, the whole family are laid to have appeared 
in other refpedts well. They eat heartily, and flept 
well, when the pain began to abate. When I faw 
them, they all feemed free from fever, except the 
gill, who has an abfeefs in her thigh. The mother 
looks emaciated, and has very little ufe of her hands. 
The reft of the family feemed well. One poor boy, 
in particular, looked as healthy and florid as poffible, 
and was fitting on the bed, quite jolly, drumming^ 
with his flumps. 

I made what enquiry I could into the manner of 
their life, and food, before this misfortune befel 
them j but I cannot difeover any thing, to which I’ 
can, in the leaft, attribute this very furprizing attack. 
They lived, as the country people here do, on dried 
peas, pickled pork, bread and cheefe, milk and frnall- 
beer. The man was a day-labourer, and the woman 
and children fpun, and, by their induftry and fobriety,, 
maintained themfelves very well. There is no reafon. 
to apprehend, that thefe poor people had fuffered, by 
being expofed to fevere cold, as the beginning of 
2 January. 
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Tanuaiy was remarkably mild. It is not very uncom- 
mon for one limb to be loft b^ 1 ' i * • 1 - >■ -»ioed 

with the id. me fymptot rs, as i < - ' >i hut it is 

very extraordinary, that adilbru. «• mis kind fhouid 
run through a whole family, with iuch amazing 
violence and rapidity. 

A nurfe, who has lived with them from the be- 
ginning of their illnefs, has not been affected. She 
did not live in the houfe with them beiore j but ufed 
to be with them frequently. 


LXXXIV. ExtraSl of a Letter from the 
Reverend James Bones, M. yd. Mini ft er 
of Wattifham, near Stowmarket in Suf- 
folk, to George Baker, M. J D. d. R. S. 
relating to the Cafe of Mortification of 
Limbs in -a Family there. 

Read May 6 , t g 'HE following hiftory of the fuflcr- 
1762. jngs 0 f a poor family, in my parifh 

of Wattifham, is as circumftatially exaCt as l can give 
it you. 

On Sunday, January io, Mary, daughter of John 
and Mary Downing, fixteen years old, felt a violent 
pain in her left-leg, which, in an hour or two, af- 
fected likewife her foot, and particularly her toes. 
On the next day, her toes were much fwolen, and 
black lpots appeared on them. By degrees, the whole 
.foot became fwolen, and black. The pain, which 
.was now chiefly in her toes, was, as fhe fays, as if 
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dogs were gnawing her. The blacknefs and Swelling 
advanced upwards, by flow degrees, till they reached 
the knee, where the flefh broke, and a great dis- 
charge followed. In a little time, the flefh of her 
leg putrified, and came off at the ancle, together 
with the whole foot, leaving the leg-bones bare. 
Her other foot and leg were affected in a few. days, 
and decayed, nearly by the fame degrees, and in the 
fame manner. She has now an abfcefs formed in 
one of her thighs. 

Mary, the mother, was Seized, within a few hours 
of her daughter’s flrfl: Seizure, with the fame violent 
pain under her left foot, or (as fhe Sometimes fays) 
in her left leg. Her toes, foot, and leg, were affected 
in the fame manner as her daughter’s.; and, in a few 
days, her other foot and leg fuffered in like manner. 
The flefh of one leg has Separated, and come off at 
the knee, leaving the bones bare, which fhe will not, 
at prefent, fuffer to be taken off. The other foot has 
rotted off at the ancle. Her hands, and a part of her 
arms, have been, from the flrfl; attack, without fen- 
fation ; and her fingers have been contracted. 

In four or five days after the el deft daughter and 
the mother were firfl: affedted, Elizabeth, aged four- 
teen years, Sarah, aged ten, Robert, aged fix', and 
Edward, aged four, were all taken, on the fame day, 
with violent pains in the feet and legs, chiefly in the 
left. 

Elizabeth was Seized only in one leg and foot, 
which, during three weeks, fhe could not Set on the 
ground ; ’but flood all that time on the other foot, 
leaning againffc the chimney : after which, being taken 
in the fame manner in the other foot, fhe was obliged 
Von. LIL Yyy 
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to lie down. One foot mortified, and came off at 
the ancle ; the other leg near the knee. 

Sarah was taken in one foot ; which mortified, and 
came off at the ancle. The other leg fuffered in the 
lame manner, and feparated at the knee. 

Robert was taken in both feet. His legs have fe- 
parated at the knees ; and he is now in good health. 

Edward was taken in both feet, which have fepa- 
rated at the ancle ; and he feems to be doing well. 

An infant, two months old, was taken from the 
woman’s bread:, as fbon as fhe was feized with the 
diforder. This child was put out to a nurfe, and died 
in two months. Immediately after death, the feet 
and hands were obferved to turn black. 

John, the father of this unfortunate family, con- 
tinued well a fortnight after the wife was feized. 
Then he was feized with a violent pain in both his 
hands. In a fhort time, his fingers became numb, 
contracted, and black j the nails came off j and two 
of the fingers were ulcerated ; but are now healing. 
He has all along complained, at times, of acute, 
darting pains, through his hands, arms, back, and 
legs. 

The family are all thin, weakly people ; but, in 
general, have been healthy. They have lived (as far 
as I can learn) juft as other poor people in the neigh- 
bourhood do, having eaten or drunk nothing, which 
has difagreed with any of them, except fome pork 
and peafe, on which they dined January 19, the day 
when the two firft were feized, and which made 
thtee of the children fick at the ftomach. 

The rrian has two Ions by another wife, who are 
low in fervice, and both in good health. 

5 I have 
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I have always been ufed to read Lucan’s defcriptioa 
of the effects of the bite of the little ferpent, called 
Seps, as fabulous, or at lead: greatly exaggerated j and 
the rather, becaufe, as far as I know, fuch an ac- 
count is to be found in no other author. But I have 
now been an eye-witneis to almofl the whole fcene 
of horror, fb finely painted in the following lines : 

- Plagce proximo circum 

Fugit rapta cutis , paUentiaque ojfa reiexit ; 

Membra natcnt fanie : Jiirce jluxere : Jine tillo 
5 Tegmine poplcs erat : femorwn quoque mufculus omnis 
Liquitur , et nigra diflillant inguina tabe. 

Lucan. Pharfal. Lib. ix. verfi 767. 


Wattifham, 
April 21, 1762. 


LXXXV. ExtraS of a fecond Letter from 
the Rev. Mr. Bones, to Dr. Baker. 


Read May 6 , y Have taken all the pains I can to inform 
l?6z ' JL myfelf of every circumftance, which 
may be deemed a probable caufe of the difeafe, by 
which the poor family in my parilh has been afflifted. 
But, I fear, X have difcovered nothing, that will be 


fatis factory to you. 

The following is an anfwer to your queries. 
Water.] This they have taken out of a ditch, or 
pool of ffcanding-water, at their own door (as is com- 
mon in this clay country.) We have no fpring, or 

well, in the parilh. . * 

Y v y a Beer.§ 


Yvy a 
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Beer.] They have generally bought their beer at a 
pubiic-houfe. But, in Auguft laft, the poor man 
brewed two bufhels of malt, in a large brafs kettle, 
which is very commonly let out to the poor. It is an 
old one, but belongs to a cleanly houfewife. 

Bread.] We have no rye. This family have been 
ufed to buy two bufhels of clog-wheat, or rivets, or 
bearded-weal, (as it is varioufly called in this county) 
every fortnight. Of this they have made their houfe- 
hold bread. This wheat they have bought of the 
farmer, whom I lodge with, who tells me, that laft 
year he had fbme wheat laid, which he gathered, 
and threfhed feparately, left it ftiould fpoil his faniples. 
Not that it was mildewed, or grown, but only dif- 
coloured, and fmaller than the other. This damaged 
wheat he threftied laft Chriftmas ; and then this poor 
family ufed no bread, but what was made of it, as 
likewife did the farmer’s own family, and fome others 
in the neighbourhood. We obferved, that it made 
bad bread, and worfe puddings j but I do not find, 
that it diiagreed with any body. A labouring man of 
die pari fir, who had ufed this bread, was affedted with 
a numbnefs in both his hands, for about four weeks 
from the ninth of January. His hands were con- 
tinually cold, and his fingers ends peeled. One 
thumb, he fays, ftill remains without any fenfation * 

Kitchen utenfils,] They have two fmall iron pots, 
which have long been in ufe. In thefe they boiled 
their pork, peafe, &c. They have likewife two brafs 
Jkillets, rather old, in which they boiled milk, &CC. 
The man tells me, they are in csnftant ufe, and never 
were cankered '• 

Peafe.] 
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Peafe.] They have now and then eaten peafe and 
peafe-broth. Thefe they have always bought, as 
others do, at the fhop : and they have never difagreed 
with any of die family, except only on Sunday, Ja- 
nuary 10. Three of the children were then fick after 
eating them j but became eafy after they had vo- 
mited. 

Pork.] This, I find, they generally bought pickled, 
of the farmer, whom I lodge with. The farmer’s 
family, and ieveral others, have confiantly eaten it. 

In this part of the country, there is a great deal of 
old ewe-mutton^ killed between the firft of November 
and January, fome of which is very poor, and rotten, 
and is ufually fold at three halfpence, or perhaps one 
penny, a pound. In December lad, this family lived 
for three weeks, at leaft, upon this mutton, of which 
they bought a quarter at a time, weighing feven or 
eight pounds, for one fhilling. 

The man is fo prepofiefled with notions of witch- 
craft, and is fo obftinate in his opinion, that 1 cannot 
excite in him even a defire of attributing this dilcafe 
to any other caufe. 

Since my laft letter to you, Mary, (aged fixteen) 
who fat for fourteen weeks in a great chair, and for 
feven days without any feet, or flefli on her leg-bone% 
has confented to have the bones taken off. She is 
now in bed: the abfcefs is healing, and file feems 
likely to do well. 

The father’s ‘fingers are almofl healed. But he 
every, day feels fevere darting pains in many parts of 
his body. 

The mother lies in bed, with her leg-bones bare, 
which fhe will not fuffer to be taken off. Her hands 

are 
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are ftill benumbed, but not black. Her fingers are 
co&traCfced. The reft of the family feem to be re- 
covering perfect health. 

Wattifham, 

Apii .1 30, 1762. 

There is, in VHiJioire de VAcademie RoyaJe dcs 
Sciences , fof the year 1710, a paper, the title of 
which is, Sur le * bled cornu appelle Ergot. Here it 
is laid, that M. Noel, furgeon of the H6tel-Dieu at 
Orleans, had lent an account to a member of the 
academy, that, within about a year’s time, he had 
received into the hofpital more than fifty patients af- 
flicted d'une gangrene feche , noire , et livide y which 
began at the toes, and advanced more or lefs, being 
lometimes continued even to the thighs ; and that he 
had only feen one patient, who had been firft feized 
with it in the hand. He adds, that he obferved, that 
this difeafe afteCted the men only j and that, in ge- 
neral, the females, except fome very young girls, 
were quite free from it. 

In the lame paper is mentioned, as a fa<ft well 
known to the academy, the cafe of a peafant, who 
lived near Blois. In this patient, a gangrene, at its 
firft attack, deftroyed all the toes of one foot, then 
thofe of the other, afterwards the remaining parts of 
both feet j then the flelh of both his legs, and that 
of his thighs, rotted off fucceflively, and left nothing 
but bare bones. 


* Secje corniculatmn nigrum, 
Hoffman. 


mentioned as a poifon by 


The 
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The gentlemen of the academy were of opinion, 
that the difeafe (of which M. Noel had fent an ac- 
count) was produced by bad nourifhment, particu- 
larly by bread, in which there was a great quantity 
of ergot *. This fubftance is defcribed by M. Fagon, 
firft phyfician to the King, and is faid by him to be 
a kind of monfter in vegetation, which a particular 
fort of rye, fown in March, is more apt to produce, 
than what is fown in the autumn, and which often 
abounds in moift cold countries, and in wet feafons. 
How far it is true, that this fubftance was really the 
caufe of the French epidemical gangrene deforibed, 
I cannot determine. On companion, we find, that 
the prefont difeafe at Wattifham, and that recorded 
by the French academy, do agree extremely in their 
effects. However, it is now certain, that rye made 
no part of the nourifhment of the poor family at 
Wattifham. 

Although we undoubtedly excel the antients in the 
knowledge of poifons, yet a great deal of that fubjedt 
ftill remains unknown to us. It will, therefore, be 
very difficult for us to difeover, to what caufe, or to 
what combination of caufes, fo uncommon a malady 
is to be attributed. 


* This degenerated rye is called ergot, from its refemblance 
to a cock’s fpur. 


x*xxxvi. o&- 
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LXXXVL Obfervations for proving the Go- 
ing of Mr. EllicottV Clock, at St. Helena ; 
by Mr. Charles Mafon. 

Read May 6 , TT fsf xb y return from the cape of Good 

1763 ' JL Hope, the clock, ufed in the obferva- 
tions made there, was fet going at James’s fort, St. 
Helena, the pendulum remaining as at the Cape. 
Here I found myfclf at a great lofs, to get obferva- 
tions to prove its motion, the heavens being almoft 
perpetually covered with clouds. At length, con fi- 
de ring, that the place being fitnated in fuch a narrow 
deep valley, if the times of the defeent of the ftars, 
over the weflern ridge of rocks, (the altitude of 
whofe neared: fummit was about 30°, and diftant about 
a quarter of a mile, at the obfervatory) were ob- 
ferved, it would give the time per clock, in a fidereal 
day 5 and the chances for fuch obfervations would be 
greater, than by any other method, as they might be 
continued the whole night. Accordingly, I began 
to obferve, by fixing the eye to a point : but this was 
foon improved, by the Reverend Mr. Mafkelyne, by 
making the ftars defeend each night, in the fame 
part of the telefcope of the equal altitude inftrument : 
and it was very beautiful to fee, how inftantaneoufly 
they di (appeared. 

The difference of the effect of gravity at the two 
places, on the going of the clock, may be feen, by 
comparing the following with the obfervations made 
at the Cape. 


1761. 



1761. 

Oftob. 
h 31. 

Nov. 

V 5- 

8 6 . 


© 8 . 

J> 9. 


* 10. 


© IS* 


[ 535 ] 


imeperclock.l Observations of the From the 
* * fame letter to be 'mean of the 

compared together, obfer vat-ions, 
the c’ock lofesj 
of fideria! 
time per day. 


21 48 58 — Star 

22 2 42 + 

21 44 12 Star 

21 57 57t * 

22 10 34 

50 44 +1 

54 8 +1 

23 o 4s 
4 50 

22 8 26 | - 

12 8 
48 49 + 

52 14 - 

22 11 io| 

47 52 

51 16 +| 

57 i*i 

23 1 57 


22 20 3 +| 

46 55 - 
SO 19 
56 14! 

23 1 o 

22 15 15 -| 
4a 6 
42 3° + 
56 11 — 


* 


* 


C 

a 

c 

e 

f 

i 

h 

i 


p 

f 

g 

p 

f 

g 


f 

g 

h 

i 

r 

f 

g k 

1 


57-o 


57*3 


57*3 


57*3 


1 Stars of the firft, fecond » 
or third magnitude, de- 
fcended the bill, or ra- 
the ridge of a keen ex- 
tenfive rock, that forma 
one fide of the valley-* 


} 


Per Mr. Maflcelyne, 


Stars defcendedc 


Per Mr. Mafkelyne* 


57*7 


574 ’ 


1761, 


Vol.LII, 


Zzz 



1761. 

Time per clock. 

[ S 3 6 

Obfervatfons of the 
fame letter to be 
compared together* 

] 

From the 
mean of the 
obfemtions, 
the clock lofcs 
of fiderial 
time per day. 

Nov. 

h r ft 





// 

> 16. 

22 4 1 S + 

Star - 

- 

/ 



44 33 “ 

- 

- 

- 

g 



50 29 

- 

- 

"* 

h 



55 H “ 

- 

- 

- 

i 








57-5 

% 19 - 

22 41 4° + 

* 

» 

- 

2 



47 3 6 l 

- 

- 

- 

b 



52 2I§ 

- 

- 

- 

i 


Dec. 







% 3 - ! 

23 45 44 

* 

- 

- 

a 



50 44 * 

- 

- 

- 

b 



51 10 — 

- 

- 

- 

c 



52 19 

- 

- 

- 

d , 



53 42 

- 

- 

- 

e 







1 

59-4 

b 5- 

23 5 i 43 + 

* 

- 

- 

e 








59 - 1 

O 6. 

23 42 47 ~ 

* 

- 

- 

a , 



47 47 

- 

- 

- 

b 



48 12 + 

- 

- 

- 

c 



49 22 

- 

- 

- 

d 



50 44 + 

- 

- 

• 

e 



Thefe aie a fet of different 
ftars, the others defcend^ 
ing in the daylight* 


y 9 . | This day I difcovered the wedges behind the clock, which was 
put to make it ftand perpendicular, were loofej flirunk, I 
fuppofe, by the drynefs of the. place. Quaere, If this was 
not the caufe of the above difference. 

The wedges being again fecured,. 


O 13. I o 17 s ^ 

20 16 

<t *5* j o 13 7 * 

34 20 


£ 

i 

/J 


sS.s 




*1 Thefe are different 
I > {tars. 

Per Mr, Mafkelyne. 


59 - o J 


1761. 



1761 . 

Dec. 
g 16. 

n 17. 

t» 19. 

© 20. 

$ 22. 

1762. 
Jan. 

* 5- 
Sf 6. 
Ti 9. 
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Time per clock. 

Obicrvations of the 
fame letter to be 
compared together. 

From the 
mean of the 
sbfervations, 
he clock lofer 
of fiderial 
time per day. 

h / // 

0 21 47 — : 

Star - 


y • 

tt 

\ 

23 21 

- 

- 

/ 


24 46 

- 

- 

k 

58.85 . 

0 20 47 + 

* - 

_ 

y 

22 22 

- 

- 

i 


23 47 + 

- - 

- 

k 

j 

0 49 31 

* - 

- 

1 


55 21 + 

- 

- 

m 


1 2 561 

- 

- 

n 


1 9 m 

- 

- 

0 

58.4 

0 48 33 

* - 

- 

l 

54 23 + 

- 

- 

m 


1 1 58 

- 

- 

n 


8 i 5 i 

- 

- 

0 


0 4 6 35 + 

* - 

•* 

l 

5 9 -° 

52 25 - 

- 


m 


r -6 18 - 

" 


0 



Per Mr. Miifk^ljrne.. 


I The clock was flopped, and an arch put on* to fliew the de- 
grees and minutes the pendulum vibrates. 

1 The apparent zenith diftance of Aldebaran upon the meridian 

= 31° 55' 20". 


* 49 55 
52 31 +1 
55 27 + 
2 8 28 I 


* - - P 

Archarnar q 

- - - r 

- - - $ . 


6 42 © 


58.4 

Zzz 2 


{ 


The peodolum vibrate* 
* a %7 f en each fide of 
the perpendicular* 


• 1762# 



1762. 

Jan. 
© 10. 

D II. 
& 12 . 

2 13* 

14- 


S IS- 
h 16. 


© 17- 

) 18. 
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Timeperclock. 

Obfervations of the 
fame letter to be 
compared together* 

From the 
mean of the 
obfervations, 
the clock lofes 
of fiderial 
time per day. 

h / 

// 





// 

1 48 

56 

Star - 

- 

p 


5 i 

32*- 

Archarnar 

? 


54 

291 

- 

- 

- 

r 


2 7 

30 

- 

- 

- 

0 


5 *8 

0 

- 

- 

- 

■* 


4 56 

0 

- 

- 

- 



14 47 

0 

- 

- 

- 

- 


2 45 

53 




& 

59 -° 

16 20 

0 

- 

- 

- 

- ' 


2 44 

54 

* 

• 

- 



3 40 

36 : 

- 


- 

u 


44 

42 + 


‘ 


z 

59 -i 

16 39 

0 

- 

- 

- 

- 


3 39 

37 

* 

- 

- 



43 

43 

- 

- 

- 

z 


5 i 

35 + 

- 

- 

- 

y 


4 23 

47 

** 



a 


16 11 

0 

- 

- 

- 

- 

58.6 

3 9 

5 - 

* 

m 

m 

S 


16 

33 - 

- 

- 


t 


37 

40 +i 

- 


a*, 

u 


41 

46 + 

- 

- 

- 

z 


49 

38 

- 

- 

- 

y 


4 21 

50 

• 

- 

P+ 


* 

55 3 8 

0 

- 

- 


- 

f 

; j 57 

0 

t "* 

! 

- 

~ . 


-58.9 


• / tr 

Vibration 2 34 o 

Ditto - 134 o 

Ditto - 2 55 o 
Per Mr. Mafkelyne. 

© / // 
Vibration 2 54 O 

Ditto - 2 59 ® 

Ditto - 2 58 © 

i 

Per Mr. Mafkelyne, 

I 

Q t t» 

Vibration 2 53 o 
Ditto - 2 55 0 
1762. 
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1762. 

Time per clock. 

Obfervations of the ■ ' 
fame letter to be 
compared together. 

From the 
mean of the 
Dbfervations, 
the clock lofes 
of fideiial 
time per day. 

Jan. 

h 

/ 

// 





rr 

$ 19. 

I 

59 

0 

— 

*• 


mm 


3 20. 

3 

2 

0 


- 

- 

- 


If 21. 

2 

36 

5 

Star - 

- 

X 



3 

4 

IO 

- 

- 

- 

s 




II 

3«i = 

- 

- 

- 

t 




3 2 

46 

- 

- 

- 

u 



4 

I 

H 

- 

- 

- 

w 



; 4 40 

0 

- 

- 

- 

- 










59.0 

? 22. 

2 

35 

6 + 

* 

- 

- 

X ' 



3 

3 

XI — 

- 

- 

- 

s 

1 




IO 

39* 

- 

- 

- 

t 




3 i 

47 + 

- 

- 

- 

u 



4 

O 


- 

- 

- 

w 




i5 

57 “ 

- 

- 

** 

a 



4 50 

0 

- 

* 

- 

“ 



Vibration 
Ditto - 


Ditto - 


Ditto 


* t // 

2 58 0 

3 4 9 


3 2 


3 3 0 


Tj 33. j The clock taken down, and the pendulum fecured, as at the 
cape of Good Hope, after the direction given per Mr. Ellicott 
the maker. 


from lath 
to 

the 1 8 th. 


F rom the mean of a great num- "i 

ber of obfervations, taken at f November 68.7 "> 

different times of the day and >in< December 70.3 V 
night, Farenheit's thermo- l January 72.3J 

meter ftood at - - - - J 

The thermometer was hung by the fide of the clock, and I never 
faw it higher (from 12th of November 1 761 to January i8tb, 
1762) than 74^, or lower than 67. 

Thofe obfervations marked : are a little dubious. 


Charles Malbn, 
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LXXXV1I. An Account of Mr, Mafon’f 
Paper y concerning the Going of Mr. Elli- 
cottV Clocky at St. Helena ; by James 
Short, M. A . F. R. S. 

Read May 13, TN this paper, Mr. Mafon tells us, that, 
1?6z ' JL m or d er to determine the regularity of 
the motion of Mr. Ellicott’s clock, he refolved to 
make obfervations of the occultations of ftars, by a 
ridge of rocks, the altitude of which was about 30° 
above the place of observation, and at about a quarter 
of a mile’s diflan ce ; but that this method was fbon 
improved, by the Rev. Mr. IVTailcelyne, who propofed 
to make ufe of the equal altitude inflrumcnt for that 
purpofe, by obferving the vanifhing of the flars out 
of the field of the telefcope. By obfervations of this 
lort, from the 31ft of Odtober to the 19th of No- 
vember 1761, he found, that the clock went very 
regularly, not varying fo much as a fecond in that 
time; but from the 19th of November to the 3d of 
December, he found, that the clock had gone flow, 
or loft two feconds of time; and this alteration he 
imputes to the wedges, behind the clock, having got 
loofe, fhrunk, as he fuppofes, by the drynefs of the 
place ; he therefore fecured the wedges, and found, 
that, from the 3d of December to the 2 2d of De- 
cember, the clock did not vary in its motion above 
one fecond of time. On the 5th of January, the 
clock was flopped j and it appears, that the clock did 
not vary fo much as one fecond. of time from the 9th 
■of January to the 2 2d of January. The thermometer 

was 
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was hung by the fide of the clock, and he never faw 
it higher than 744. divifions, nor lower than 67* 
from the 12th of 1761 to the 18th of January 1762.. 
He has given no defcription of the clock. 

R E M A R K. 

The method propofed by Mr. Mafcn, of making 
thefe obfervations, by means of the occultations 
of. ftars behind the ridge of rocks, was certainly 
better than the other, by means of the equal altitude 
injtrument ; for it has been found by experience, that 
any inftrument, however fecurely fixed, is liable to 
alterations in its direction, owing, perhaps, to the 
effects of heat and cold, moifture and drynefs, in the 
parts, to which the inftrument is fattened} and an 
equal altitude inftrument was the moft improper for this 
purpofe, becaufe it could not be rectified by looking 
at a diftant mark, to corredt any alterations it might 
have fuffered in its polition or direction. 

Mr.. Mafcn further fays, that, by comparing the 
obfervations of- the going- of the clock, made at St. 
Helena, with thofe made at the cape of Good Hope, 
the difference of the effedt of gravity at the.two places- 
may be found. . 

Remark. 

No obfervations of the difference in the going of a 
clock, made at different places, can, with certainty, 
determine the difference -of the effedl of gravity at 
thefe places s becaufe it has been found, by expe- 
rience, that the fame clock, placed at different times 
on different walls, in the fame room, will make a 

difference. 
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diticrence in the going of the clock, even though 
every part of the clock remains the fame. 


LXXXVIII. An Account of the Eclipfe of 
the Moon , on the Sth of May 1762, in the 
Morning, obferved by Mr . Short, in Surrey- 
Street, London. 


Read May 13, "S "Xlameter of the Moon, (in the di- 

1?62 ' . J j rettion of an angle of 45 0 with the 

horizon, the lower end of the diameter being to the 
well of the center of the Moon) meafured with an 
achromic object-glafs micrometer of 40 feet focus, 
and found to be = 31' 


On 7th May, at ------ 

a. Librae palled the meridian, at - - 

Preceding limb of the Moon on the 7 
meridian, at ------ -3 

Sublequent ditto, at ----- 

Penumbra, fenfible, at - - - - 

Diameter of the Moon meafured again,! 

and found to be = 3 1' 26", at -3 
Beginning of the eclipfe, through an 7 
achromic opera-glafs, at - - -3 

Shadow very denle upon the Moon’s 7 
limb, at - -- -- -- -3 

So that I conclude the eclipfe began at 


11 35 o 
11 38 25 

11 49 58 
11 S z * 34 r 

13 40 o 

13 5 ° 0 

14 12 30 
14 14 o 

14 13 0 


The times above are apparent times. 


5 


LXXXIX, 05 - 
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LXXXIX. Obfervatiom on the fame ILclipfe ; 

by Dr. Betds. 

Read May 13, 1762. 

Cierkenwell-Clofe, May 7, i? 6 z. 

Apparent time, 

' " f i\ Difcernible penumbra on the north- 

14 8 o | ea ft p art 0 f t he Moon’s limb. 

The beginning of the eclipfe, by my bare 
eye; but doubtful to about a minute, 
from the dilute and uncertain termina- 
tion of the true fhadow. 

The following phafes were obferved with 
a refracting telefcope, of Dollond’s con- 
ftruCtion, about 4 feet long, and much 
more exadtly than the beginning. 

Shadow touches Grimaldi. 

Grimaldi all in the fhadow. 

Shadow touches Plato. 

touches Copernicus. 

touches Mare ferenitatis. 


14 20 


24 12 
26 45 

33 3° 

34 3 2 
43 33 


At Mr. Short’s, before the eclipfe. 


h 

1 1 


« Librae paffed the meri -1 
dian at - - -J 

Moon’s firffc limb ditto - 1 1 
Subfequent ditto - - 1 1 


Clock. 

t 


n 


Apparent time* 
h ' ' r 


34 9 « 3o 4 74 


45 

47 


4 A 


42 11 42 304 

574 n 44 4 6 

J, Bevis. 


Vo i»» LII. 
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XC. An Account of a remarkable Monument 
found near Afliford in Derbyfhire : In a 
Letter from the Reverend Mr. Evatt, of 
Aftiford, to Mr. Whitehurft, of Derby. 
Communicated by Benjamin Franklin, 

LL. D. F. R. S. 


Dear Sir, Afhfbrd, Oftober 5, 1761. 

jtead May 13, ripHE following is the beft account I 
i 7 6i. 

am able to give you of the curiofity 
I told you of, difcovered fome time ago in our neigh- 
bourhood; to which. I have added, an imperfect 
drawing, that, I hope, will, notwithstanding, give 
you a tolerable idea of it. 

In the year 1759, as fome people were making a 
turnpike-road through the village of Ward low, near this 
place, they thought proper to take out of an adjoining 
field, a heapof ftone, that had lain there time immemo- 
rial, and without any tradition, that I could find, why 
it was thrown together in that place, although it was 
manifeft it was a work of art. Here, to their great 
fur prize,, upon removing the ftone, they found a mo- 
nument, to the memory of feventeen pcrfons, or 
more, who -had been there interred, - in the manner 
e#prfeCed hi the' drawing annexed, '(fide e Iab\ 1 CV . j 
The bodies appeared to have been laid upon the 
forface of the ground, upon .long flat ftones, and 
th‘eir‘ heads and breafts protected from the incumbent 
weight of ftone, by fmall walls made round them, 
with a flat ftone over the top, as I have endeavoured 
1 to 
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to exprefs in the figures, excepting the two capital 
ones, marked a, a , which were walled up, and co- 
vered from head to foot, in the form of a long cheft, 
with a ftone cover over each. 

Upon removing the rubbifh, many bones, fuch as 
jaw-bones, teeth, and the like, were found unde- 
cayed; but none at all of the larger bones of the 
body, that I could learn. The heap of ftones, that 
covered them, was 32 yards in diameter, and about 
five feet high ; and the ftones, of which the coffins, 
or tombs, were compofed, appear, very plainly, to 
have been taken from a ftone quarry, above a quarter 
of a mile diftant. In the drawing, you fee a part of 
the circle is vacant 5 but it is probable it was not fo, 
as there were found feveral bones and teeth in that 
fpace j the caufe might be, that as part lay next the 
road, it might have met with an accidental di- 
fturbance ; or, what is yet more likely, the people 
that came to lead the ftone away, beginning on that 
fide of it, deftroyed that part, before they were aware 
that it was any-ways remarkable, or worthy note. 

There is one circumftance, that feems to denote 
the monument to have been rather modern ; which 
is this. It appears, from the beft obfervations I could 
make, that the wall, marked d, was eredted before 
the monument was made, as I think it hardly pro- 
bable, that the perfons, who built it, would be at the 
trouble to remove that part of the circle, that was 
without, for the fake of building a field-wall, entirely 
level ; which is the cafe, for all that portion of the 
cirde, from the infide of the wall, was as level as 
any other part of the field : and as walls, I appre- 
hend, are not of very antient date here, (if the above 

4A2 be 
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be a fa<3) I cannot help concluding, that the monu- 
ment mufl have been eredted in fome or other of the 
wars of the houfes of York and Lancafter, or later. 
But this is only conjecture, and muft be fubmitted to 
the judgment of the more curious, or thofe who may- 
have heard of, or feen, fome limilar ones; for my 
part, in my reading, I have not met with any thing 
at all like it. The ieveral coffins were about two 
feet high each; the two complete ones about 7.6 
long each ; and the others had the flat ftone nearly 
the feme length ; but the covering extended only as 
far as the breaft. 

Thele are all the particulars I am now able to give 
you, of this remarkable monument. It is now to- 
tally deftroyed. If any of your friends, to whom 
you may, poffibly, communicate this, could afcertain, 
in any meafure, the date of it, fliotild be extremely 
glad to hear it from you, as, I think, it would greatly 
affift me in tracing fome other remarkable curiofities 
in our neighbourhood, by way of preparation for a 
natural hiftory of this part of our county. 

. I am. 

Dear Sir, 

Your fincere friend, 

and humble fervant, 

Samuel Evatt. 


XCI. Defcriftfo 







C 547 ] 

XCI. Defer iptio Fontis Hieronis in Metalli- 
fodinis Chemnicenfibus in Hungaria, anno 

1756 extruSii ; FluSiore Wolfe, 

M. D. Communicated by Mr. Henry 
Baker, F. R. S. 

Read June 17, ~|T T^E C machina, licet novi nihil ha- 
17<5z * ft ' 1 beat, non indigna tamen videtur 

cognitione, turn, quod fola fit fui generis, ut opinor, 

ad majora opera applicata, tum ob fingularem nivis et 

glaciei formationem, fub operatione ejus obfervandam. 

[Fide Tab. XVI.] 

N eft cifta lignea in medio montis, 143 pedes fupra 
horizontem pofita, in quam aquas ex fodinis fupef 
rioribus derivantur. 

O eft fimilis cifta, in vertice montis, 26a pedes fupra 
horizontem, in quam aquae pluviales in fubfidium 
operis deducuntur. 

A eft vas aereum ad pedem montis conftitutum, in. 
quod aqua ex cifta N vel O,- per tubos RT, vel 
GT, et epiftomium H immittitur, cujus vi acr 
comprimitur, et per tubum L M M in vas inferius 
propellitur. 

B eft fimile vas in fundo fodinae inferioris, 104 pedes 
infra vas A pofitum, quod aquam in hac fodina 
colledtam ex cifta D accipit, vi aeris comprefiS ex 
vafe fuperiore advenientis, elevandam et per tubum 
F S Qjsffundendam. 

K eft tubus cum epiftomio, pro emittenda aqua ex 
vafe A, poft operation em peradtam, cui etiam tu- 
bulus I interdum infervit. 

L aerem 
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L aerem tranfmittit, et abarcet. 

Tubulus E cum epiftomio fuo apertus efle debct, 
dutn aqua ex cifta D, per tubum P C QJn vas 13 
influit. Ad hujus orificium nix et glacies gene- 
rantur. 

P et S, funt valvulse, aeri ex vale B, et aquae ex tubo 
FS redefeendenti obicem ponentes. 

Operatic) ita perficitur : 

Viris duobus ad vafa conftitutis, et epiftomiis om- 
nibus claufis, atque aqua ex cifta N, vel O, . ubi 
nempe fufSciens, in tubos RT, vel GT admifia : 
primo epiftomia C et E vafis inferioris aperiuntur, 
et vas inferius aqua ex cifta D totum repletur. Hoc 
fa<fto epiftomia C et E clauduntur, H vero et L vafts 
fuperioris aperiuntur, ita aqua per H X infiuente, vas 
fenfim repletur, et aer compreffus per LMM in vas 
inferius protruditur, atque aqua per F efHuere incipit, 
vafe A vix ad medium pleno. Vafe B hac ratione 
propemodum evacuato, H clauditur, et tubis K et 
I apertis, magna pars aquae ex vafe A emittitur. Tunc 
K et I clauduntur, et, ft vifum fuerit, L aperitur, quo 
aer forti fonitu in vas A redit. Tandem L claufo, 
operatio finitur, quoufque vifum fuerit repetenda. 

Dum opus perficitur cum aqua ex cifta N, qua; fa- 
linis nitrofis et fulfureis particulis fcatet, li in operatione 
prsegrefia, aer per epiftomii L apertionem revocatus ; 
opere per tuborum C ct E apertionem reincipiente, 
materia nivi fimilis ad orificium tubuli E Temper gene- 
ratur, et in pileum admotum colligi poteft. Si vero, 
poft operationem prasgreftam, cpiftomium L non ape- 
riatur, adeoque aer in ftatu comprefiionis maneat, ad- 
cnoto fub apertione tubomrn C et E pileo, loco nivis, 

glacics 
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glades firma et crafia in pileo formatur. Nihil vero 
tale contingit, dum opus cum aqua pluviali ex dffca 
O inftituitur. 

Menfurae partium ita fe habent : 

Vafis A diameter poll. 494., altitudo poll. 54, craf- 
fities poll. 14* 

Vafis B diameter poll. 324 altitudo poll. 6o, crafiit. 
poll. 14* 

Tubus ferreus RT pedum 143, GT ped. 260, 
diam. poll. 44, crafiit. poll. 14. 

Item FSQ ped. 104, diam. poll. 34. 

Item LMM convergit. diam. fuperior poll. 2, in- 
ferior poll. 1, crafiit. 14. 

Pes Chemnic. ad Par if. ut 1538 ad 1440, libra ut 
106 ad 92. 

Pes cubicus aquae fodinalis pendet libras 72. 

Vas A continet pedes cub. 57 4 > B ped. cub. 27 
feu anaphoras 22. 

Qualibet operatione elevantur ped. cub. 25, inter- 
dum 314, five aqua ex N, five ex O infiuxerit, tem- 
pore Iblum differunt. Fiunt enim hauftus 20 vel 2 1 
in hora, in uno cafu, in altero tantum 17 vel 18. 

Ita D. Jof. Car. Hell, fuam machinam jpfe de- 
fcribit. 

Si vas A poll quamlibet operationem depleretur, 
dilpendium aquae per horam foret in uno cafu 

1178.25 ped. cab. et effe&us 563.75, in altero cafu 

1006.25 ped, cub. et effedtus 481.25. Scd, cum 
non opus fit, ut vas A multum ultra medietatem de- 
pleatur, diipendium aquse fere aequale erit quanfitati 
elevatse, vel non multum excedet. 

Sed, fi aerometris credendum, columna FQjeqvu- 
libratur aere comprefib in ratione inverla j 04 ad 32 } 

hinc 
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Line volumen acris, vafe A et canale LMM con- 
tentum, sequale 5B4 p^d. cub. ad 18 ped. cub. re- 
ducendum eft, antequatn aer ad F elevari poffit : et 
compreffione paulo aucfta, eftluet per F. 

Si epiftomium H in ipfo momento, quo vas A ple- 
num, claudatur, continuet aqua per F fluere, donee 
aer in vafe B et tubo LMM 18 pedes cub. occupet. 
Tunc vero aer cum columna F Q^ajquilibrium tenet, et 
ftuxus aquae per F ceffat. 

Quolxbet ergo hauftu non effunduntur amplius, 
quam 17 ped. cub. et relinquuntur conftanter, in vafe 
B, 104. ped. cub. 

Nifi vero in ipfo momento, quo vas A plenum, 
H claudatur ; aqua vafis A aerem per LMM infe- 
quetur, et, antequam vas B attingit, adhuc pedem 
cub. unicum amplius elevabit ; fed poft ingreflum in 
vas B, jam non aquam vafis B, fed fuam ipfam per 
F eftundet, circulo inutili, donee H claudatur, quo 
fadto, aqua fluere continuabit, ufque ad remanentiam 
104. ped. cub. Momentum vero temporis, quo aqua 
vafis A in inferius defeendit, facile nofeitur ex celeri- 
tate ad F fiibito triplicata. 

Hoc revera ita aecidere, patet ex eo, quod inter- 
dum 314. ped. cub. effundi dicantur, quae quantitas 
capacitatem vafis B, plufquam 4 pedibus cub. ex- 
cedit. 

Incommodum hoc facile caverijpotuiflet, fi tubus 
Se 1 8 pollices pro diametro obtinuiflet. Ita enim aeri 
compreflb non nifi juftum fpatium 18 pedum cub. 
relidtum fuiflet. 

Potentia columnae RT aequatur ponderi 1908 ped. 
cub. aquae. Comprimeret aerem, in quartam, et, 
dum. aqua in vas inferius defeendit, in feptitnam 

partem 
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partem fpatii fui, fi ad F asqualiter refifteretur. Im- 
pletur vas A celeritate media fere in 8 fecundis, et 
duplo tempore effiuunt per F, 17 ped. cub. 

Potentia columnae 260 pedum valet pondus 
3470 ped. cub. aquae 5 tantum ergo elevare poteft, fi 
vas B ita conftruatur, ut aeri compreflo non ultra 
juftum fpatium concedatur. Impletur vas A in 4 cir- 
citer fecundis, et duplo tempore 17 ped. cub. per F 
efFunduntur. Redigeret aerem in odfcavam, et dura 
aqua vafis A in inferius tranfit, in undecimam partem 
voluminis fui. Sed hoc nihil mutat in quantitate ef~ 
fedtus, et dum aqua ex F ceflat fluere, reliquuntur 
Temper 104 ped. cub. aquae in vafe B. 

Ex his clarum eft, hanc machinam, licet Icopum 
autoris attingat, tantum abelie ab effedfcu, quem edere 
poflet, ut ad potentiam quaft nullam proportionem. 
habeat. Deinde apparet, fontem Hieronis, noftro 
aevo, immerito ad lufus fcholae relegari, cum nun- 
quam non ad fodinas parvae aquae quantitates inutiliter 
decurrant, aliis machinis minime, huic vero abunde, 
fufficientes, praefertim ubi temporis ratio non habetur, 
quod utplurimum in fodinis obtinet. 

Mirabilis nivis et glaciei ad orificium tubuli E ge- 
neratio, dum aqua falina, nitrofa, et fulfurea, ciftae 
N, operi infervit, idem, quod glacies artificialis, de- 
monftrat j nempe, falia congelationem accelerare : 
aliter enim aqua pluvialis ciftae O, vel et fodinalis ciftae 
D, frigidior, procul dubio, quam ilia ciftae N, idem 
faeerent. Ratio hujus proprietatis falium, ne quidem 
fingi alia poteft, quam denfitas eorum, denfitatem 
aquae multo excedens, et figura redtilinea, prasprimis 
fpicularis nitri et falis ammoniaci : ob utrumque motui 
ineptiora, caloris motum retardant, et particulas motas 
Vol. LI1. 4 B ad 
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ad quietem pro parte reducunt j et diftoluta, in aqua, 
nuraerum pundtorum contact us in infinitum augent. 
Hinc, ex lege univerfali, cohaefionem producunt. 
Nam omnia alia corpora, aqua denfiora, idem fa- 
ciunt in ratione fuperficiei, qua aquam contingunt, 
licet longe minori gradu, quam falia-, quia ob indifi- 
lolubilitatem in aqua, non nifi fuperficiem exteriorem 
contadlui prasbere pofliint. Nihilominus congelatio- 
nem prasmaturant, longe antequam aqua, vel et at- 
mofphera calorem fuum ufque ad pundtum glaciale 
amiferit. Hoc docent lutum platearum, pruina, et 
configura'tiones feneftrarum, in genere, glacies a Iit- 
toribus et parietibus vaforum incipiens. In glacie ar- 
tificiali, etiam requiritur fuperficies larga vafis den- 
fioris, et in patina ftannea experimentum felicius 
Jfuccedit quam in vitro. 

Verum fi calor aquae multum fupra glaciale pundtum 
eft conftitutus, haec raro fufficiunt j fed opus eft, ut 
pars caloris etiam adtu evocetur, vel per applicationem 
corporis adtu frigidioris, vel per ventum. Hinc vix 
unquam glacies artificialis producitur, nifi vafi nix vel 
glacies fupponantur. Natura calorem vento aufert, 
ut viciffitu dines tempeftatum docent j aeolipila frigidum 
fpirat, forbitiones fiando refrigerantur j funes et lintea 
madida vento celeriter rigeicunt j et in aeftate, nubes, 
calore ftio, per ventum celeriter deprivatae, in gran- 
' dines concrefcunt. Imo in procellis fubitanbis femper 
obfervamus, ventum exquifite calidum praecedere, 
quem mox frigidus cum ipfa grandine excipit. Ne- 
que unquam grandines fine vento contingunt, et 
ponderofe ilte pollicares, non nifi calidiflima aeftate, 
et vento fortifiimo fubitaneo : nam calor major tardius 
aufiertur, ventus vero fortior grandines diutius in aere 
t fuftinet. 
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fuftinet, ut fibi invicem frequentius allifie, in Cam 
monftrofa corpora giacialia coropingi pofiint. 

Sed nix, pruina, et configur itiones giaciales, qui- 
etem requir mt, ventus enim figuras teneras intertur- 
bar. Supponunt falem admixtum, qui licet unper- 
ceptibili quantaate in aqua diffufus, ob pondus ta- 
men fuum, et figuram, motui ineptior, citius quiefcit, 
quam aqua, et fitu iibi naturali fpecifico afiumpto, 
aquam in eundem filum trahit. Hoc ad oculum de- 
monftrant mirabiles illse conSgurationes falinas et me- 
tallic®, quas nobili invento detexit et depinxit incom- 
parabilis Dominus Baker. Neque enim quifquam 
has configurationes, a nive, pruina, et configurationi- 
•bus feneftrarum, difFerre exiftimet, nifi quantitate 
falis. Sed ipfas cryftalli falinae, ut chemici docent, 
non font nifi multa aqua, cum pauco fale, per qui- 
etem, in figuram fali propriam, concreta. Hinc ex- 
plicatur, cur pruina, antequam calor ad pundtum 
glaciale defcendat ? quia et fale admixto, et fuperficie, 
cui adhseret, juvatur : Cur nix ante et fub ipfo ill» 
pundto ? quia fale folo juvatur : Cur fub frigore ma- 
jore flocci nulli, fed nix minuta? quia, ante con- 
tadtum congelatae, fibi invicem adhaerere non pofiiint. 
Inde etiam patet, cur fub frigore leniori cum vento, 
nix nulla, fed grando laxa ; fub frigore majore cum 
vento, grando minuta, dura, faciem difcindens. 

In noftro phaenomeno, aqua ciftae N, fodinalis, 
hinc fubfrigida, particulis falinis referta, tubis metal- 
licis longo itinere applicata, in rorem difioluta, ad 
congelationem magis difponitur, quam fit in glacie 
artificiali, adeo pocft operationem finitam, non indiget, 
nifi quiete, ut in nivem, et fuperficie pilei, ut in 
pruinam, accrefcat. Si vero, pofl operationem, epifto- 

4B 2 mium 
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mium L non aperiatur, adeoque aer in flatu com- 
preffionis maneat, aperto tunc C et E, ventus per E 
prorumpet, celeritate, qua 78 pedes in minuto fe- 
cundo conficeret. Hinc ros, congelationi proximus, in 
grandinem, et ad fuperficiem pilei, in glaciem, com- 
pingitur : non differt vero grando a glacie, nifi figura 
rotundiore, frequenti collifione acquilita, et interdum 
nive intermixta. 

Hsec perantiqua congelationis theoria mihi quidem 
abunde fufficere videtur omnibus phaenomenis expli- 
candis, ut ele&ricitate vel alia quadam novitate non 
indigeat. 


XCII. An Account of a remarkable Marine 
Produ&ion : In a Letter to the Reverend 
Thomas Birch, D. D. Secretary to the 
Royal Society , from Alexander Ruffed, 
M. I>. Phyfician to St, Thomas’s Hofpital> 
and F* R. S. 

3 I R, 

Read June 24 , Tk /T Y ingenious friend Dr. James Na£- 
1761 X VjL myth, having been fo kind as to 

fend me a marine production, which appears to be 
fingular, I thought fome account of it would not be 
unacceptable to- the Royal Society. I have therefore 
troubled you with the inclofed papers, containing an 
extract of Dr. Nafmyth’s letter j a defeription of the 
body, as it appeared upon the joint examination of 
Dr. Solander, Meffieurs Peter Collinfon, John EllijS, 
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and myfelf, feveral months after I received it; toge- 
ther with two drawings by Mr. Edwards; \Vide 
Tab. XVII.] one of which reprefents it entire, nearly 
of its natural fize and colour ; the other after it was 
opened. 


I am. 


SIR, 

Your moft obedient 


Walbrook v 
June 20, 1762. 


humble fervant, 
Alexander RufielL 


ExtraSl from Dr. Nafmyth’j Letter. 

A T my return from North America, in November 
1759, 1 fent you two or three articles picked up 
in that country. One of thefe, from its lingular ap- 
pearance, and from its being a perfect ftranger to 
every body (both French and Englifh) that few it, I 
muft now recommend to your attention. 

The defire of keeping it entire, and as it was found, 
prevented any other investigation, than that of view- 
ing it particularly, when I firft got it, and at times 
afterwards, to be aflured of its fafety, as well as to 
obferve the changes it might undergo, while it con- 
tinued in fpirits. From you. Sir, at your leifure, I 
fhall be extremely glad to receive farther information. 
In the mean time, I fhall give you the circumftances 
attending its acquifition. 

In 



C 556 3 

In tlic month of June 17591 the Iquadron dcflined 
againft Quebec, arrived in the river St. Lawrence, 
when, being in the latitude 49. 50. north, and about 
ten leagues to the eaflward of Anticofti, (an ifland in 
the mouth of the river) we founded, and (truck 
ground in 42 fathoms? the foundings white fand ancl 
black jpecks. Having, at the fame time, thrown over- 
board a filhing-line, the hook was found ftrongly 
attached at the bottom ; and, after fome efforts, 
brought up a piece of rock into the furface of which 
was inferted a ftrong tendinous fubftance, of a light 
brown colour, in length about feven inches ? it was 
round, and nearly of the thicknefs of a common 
goofe-quill ? the other end formed a lack, or bag, of 
the fize and fhape of a pigeon’s egg. 

The whole of this fubftance was elaftic ? and, upon 
preffing the bag, I plainly difeovered a contained fub- 
ftance, and imagined, that it was attended with mo- 
tion. 

Thefe, Sir, are all the particulars I have got to 
offer upon this unknown fubje<ft : whether animal, 
zoophite, or fubmarine plant, I leave to your deter- 
mination. 

[Thus far Dr. Naftnyth.] 

Upon, our examination, it appeared to us to cemc 
neareft to what has been, by naturalifts, called Pria- 
pus ; give us leave, therefore, to name it Priapus 
pendunculo filiformi corpore ovato. The body was 
oval, and in fize between a pigeon and pullet’s egg, 
imooth, membranous, and of a filver afh colour. 
What appeared to be the mouth, was fituated a little 
below the apex, and was quadriyalvular, in the form 
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of a (»J«) croft. The anus was on the lame fide, a 
little above the bafe, or infertion of the ftalk, and alfo 
quadrivalvular. Towards the aperture of the mouth 
and anus, the body felt more callous. From this 
body iffued a peduncle, or ftalk, of ten inches in 
length, the extreme end of which was fixed to a piece 
of rock. This ftalk was of a light brown colour, 
about the thicknefs of a large hen's quill, round, hol- 
low, rough, and of a membranous, leather-like fub- 
ftance. 

When the body was opened, the internal coat ap- 
peared to be compofed of reticular fibres. The in-, 
tenor orifice of the mouth was furrounded by a radi- 
ated fubftance, about the fize of a filver penny, thicker 
and more callous than the coats of any other part. 
The internal aperture of the anus was compofed of 
fihres interwoven with one another. From the apex 
to the bale, on each fide, defcended obliquely, and 
winding, a fmooth iblid body, in width about one 
fifth part of an inch, part of which feparated in the 
examining j fo that it is but imperfectly reprefented 
in the drawing. We cannot give a clearer idea of. 
this body, than by faying, that it had greatly the ap- 
pearance (excepting in fize) of one of the fmall in- 
teftines, and was attached to the interior furface of. 
the main body, much in the way as they are to the , 
•mefentery. 


xcin. 
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XCIII. A Letter from the Rev. Nevil Mafke- 
lyne, M.A. F.R.S. to the Rev. Thomas 
Birch, D. D. Secretary to the Royal So- 
ciety; containing the Refults of Obfervati - 
ons of the Difance of the Moon from the 
Sun atid fxed Stars , made in a yage 
from England to the If and of St. Helena, 
in order to determine the Longitude of the 
Ship , from Lime to Lime ; together with 
the whole Procefs of Computation ifed on 
this Occafion . 

SIR, St. Helena, Sept. 9, 1761. 

Read June 24, T'"vUring the courfe of my voyage 
*» | J from England to this place, I 
l/ made frequent obfervations of the diftance 

of the Moon from the Sun and fixed ftars, in order 
to -determine our longitude : and, as from their agree- 
ment with each other, I humbly conceive it will be 
allowed, that the longitude may in general be afcer- 
tained by this method to fufficient exadtnefs for nau- 
tical purpofes, I flatter myfelf it may not be difagree- 
stble to the Royal Society, if I communicate to them, 
through your hands, the refults of my obfervations. 
I fhall likewife deliver the whole procefs of compu- 
tation, which I ufe in deducing the longitude from 
an observation, wherein I include feveral ufeful rules 
of my own inveftigation, which, I apprehend, render 
the calculation not only much fhorter, but alfo much 
lefs intricate than it was before. 

Iam, S I R, 

♦ - - Your moft obedient, 

humble fervant, 

Nevil Majfkelyne. 
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M Y Hadley’s quadrant, wlvch was made by Mr 
Bird, the radius of which is 20 inches, appears, 
from all the trials I .have made with ir, to be very 
exaCt ; this, indeed, the obfervations of the Moon 
alone fufficiently prove, fince I have often taken the 
diftance of the Moon from two ftars, on different 
ildes, on the fame night, and found the fame longi- 
tude to refult from thefe feparate obfervations, with 
as little difference as from two obfervations of the 
fame ftar ; whereas, if there was the leafl error in 
the divifion of the quadrant, or the leaft refraction in 
the glaffes of it, the error arifing from hence affect- 
ing the computation of the longitude from the two 
feparate obfervations contrary ways, muff be fenfible 
in the refult. I was fecured from any errors in the 
conftruCtion of the quadrant, by the known fkill of 
the artift ; and the fpeculums, as well as dark glaffes, 
were ground by Mr. Dollond, by a particular method 
of his own, by which he is certain of making the two 
furfaces of a glafs truly parallel to each other. 

The arch and the index were both of brafs, and 
the frame of well feafoned mahogany; the Vernier’s 
fcale on the index carried the fubdivifons to iingle 
minutes ; and the eye might fubdivide ftill nearer to 
the fraction of a minute. When the index was 
brought near the proper diftance for obfervation, in. 
order to give it a more fteady motion than the hand 
alone could, a plate was fere wed down to the arch, 
containing the head of a ferew, by turning of which, 
die index was carried backwards or forwards at plea- 
fure. This contrivance was extremely neceffary for 
taking the diftance of a ftar from the Moon’s limb in 
Voi. L 1 I. 4 C an 
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an exa£t manner; for the quadrant being often to be 
held in a very inclined plane, it was impoffible, on 
account of the motion of the fhip, to make the ob- 
fervation at once j therefore, by means of the ferew, 
the index was moved by gentle degrees, and each 
time after altering the ferew, the quadrant was turned 
by the hand round the vifual ray, going to the ftar as 
an axis, fb as to make the ftar feem to pals by the 
Moon's limb, and the index was gradually moved, 
till at laft the ftar, in paffing by, exactly fwept the 
Moon’s limb. Befides the ferew moving the index; 
there was another addition no lefs neceflary, which 
was a dark glafs, much brighter than any of thofe 
commonly ufed, to take off the exceffive brightnefs 
of the Moon, and that glare upon the horizon-glafs, 
which always attends it. Without the ufe of this 
glafs, it was not eafy to obferve accurately the diftance 
of a ftar from the Moon’s limb, except when the 
Moon’s light was weakened by a thin cloud. 

In order to render the contact of a ftar with the 
Moon’s limb more difcernible, I always ufed a fmall 
telefcope, magnifying about four times, except when 
the motion of the fhip was very troublefbme, though 
I reckoned the obfervations were not quite fo exadt as 
thofe made with the telefeope. The telefcope, by 
means of two fwivels adapted to it, had a motion 
parallel to itfelf, by which it was carried nearer to or 
further from the plane of the quadrant ; by means of 
which, the Moon, which was feen always by re- 
flexion, was rendered more or lefs bright, according 
as more or lefs of her light was received by the tele- 
fcope, from the quickfilvered part of the object fpe- 
culum j or by railing the telefcope ftill higher from 
i the 



I 561 3 

fiie plane of the quadrant, the Moon was leen entirely 
by reflexion from the unfoiled part of the fpeculum, 
which I generally found to be the mcft convenient : 
for my part, I fhould always recommend the ufing of 
a fmall telefcope, magnifying about three times, as it 
would make the objects appear more diftindt, and ren- 
der the contadt of the ftar with the Moon’s limb more 
evident. 

My telefcope, which was about 6 incles long, con- 
lifted of two convex glafles, fo that it inverted ob- 
jedts ; which is of no lort of inconvenience to people, 
who have been uled to inverting telefcopes, the prac- 
tife of which is foon acquired. But if any one -would 
rather chufe to have a telefcope that fhews objedts in 
their natural pofition, he may ufe one confifting of a 
convex objedi-glafs and a concave eye-glafs j which 
kind of telefcope anfwers better in fhort lengths than 
the other. 

Before I deliver the procefs of the computation of 
the longitude, I lhall firft fay fomething with refpedt 
to the oblervations themfelves, and mention Ibme 
cautions concerning them. 

A mod: particular attention muft be paid to the 
exadfc adjuftment of the quadrant, as a thing of equal 
confequence with the obfervation of the diftance of 
the ftar from the Moon. This is lb much the more 
neceflary, as the adjuftment is fubjedt to alter fen- 
fibly, even from one day to another. The beft 
objedfc of all for this purpoie is the horizon of the 
fea, when clear ; and I found it mod convenient, in 
this cafe, not to ufe the telefcope, but applied a con- 
cave glafs to rny -eye, which was fitted’ for giving 

4 C z roe 
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roe the mod diftindt view of diftant objects, which- 
alfo I always ufed in all obfervations where the tele- 
fcope was not applied. The obferver fhould always 
be careful to examine the adjuftment of his quadrant 
in the day-time, when the horizon is to be feen 
clearly, and particularly in the afternoon, when he 
experts to make an obfervation the enfuing night. 
Should he have failed of making this examination the 
afternoon before an obfervation, he may examine 
what the error was, if any, the next morning ; or 
he may make this examination by means of the 
Moon itfelf, in which cafe, it will be beft to ufe the 
telefcope ; though the horizon of the lea is, in general, 
by far the beft objedt for this purpofe. As I found 
my quadrant would feldom continue exactly adjufted 
for twenty-four hours together, inftead of frefli ad- 
j lifting it every day, I chofe rather to examine what 
the error of the adjuftment itfelf was. This is done 
by turning the index of the quadrant, till the horizon 
of the fea, or the Moon, or any other proper objedt, 
appears as one, and then the number of minutes, by 
which o on the index differs from o on the arch, is 
the error of the adjuftment. If o on the index ftands 
advanced upon the quadrant, before or to the . left 
hand of o on the arch, that number of minutes is to^ 
be fubtradted from all obfervations j but if it ftands off 
the arch behind, or to the right hand of o on the 
arch, i* muft be added to the obfervations. By exa- 
mining the error of the adjuftment in this manner, by 
at leaft three trials, and taking a medium of the re- 
fults, one can fcarce err above half a minute in deter- 
mining the exadl error of the quadrant ; whereas one 
may be mistaken a minute, or more, by a Angle trial. 

The 
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The obferver would do well to write down in a book 
the error of adjuftment thus found, and which way 
it is to be applied, whether it is additive or fiibtrac- 
tive. 

As it is neceflary to know the exadt time of the 
day, when the diftance of the ftar from the Moon 
is taken, which can only be found at fea, by an al- 
titude of the Sun, or a ftar; and as the altitude of 
a proper ftar cannot always be taken with fufEcient 
exadtnefs in the night for this purpofe, I would re- 
commend it to the obferver, when he experts to ob- 
ferve the Moon at night, to take an altitude of the 
Sun in the afternoon, two or three hours from noon, 
the more the better, provided the Sun be not too near 
the horizon ; noting the exadt time fhewn by his 
watch, at the infhant of obfervation ; which will fhew 
him, by computation, how much his watch is too faft 
or flow for the meridian of the place; whence the 
time fhewn by the watch being alfo noted, when the 
diftance of the ftar from the Moon was taken, he 
will know what the exadt time of the day then was. 
Or if an altitude of the Sun was not taken the evening 
before, an altitude might be taken the next morning, 
after the obfervation of the Moon, provided the inter- 
val of time between the obfervation of the Moon, and 
the Sun’s altitude did not exceed twelve hours ; for a 
good common watch would hardly vary above a mi- 
nute during that fpace of time, which only makes an 
error of a quarter of a degree of longitude. 

The time being determined by an altitude of the 
Sun or a ftar, and the diftance of a proper ftar from 
the Moon’s limb, or the diftance of the Sun and 
Moon's neareft limbs in the firft and laft quarter, being 

carefully 
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carefully obferved, the longitude may be found from 
thence, without any other obfervations : and this is 
the method propofed by the late Dr. Halley, which 
certainly deferves to be highly efteemed for its great 
fimplicity, and the fmall number of obfervations 
which it requires. Neverthelefs,^ I muft own myfelf 
of opinion with the learned Abbe De la Caille, that 
it will be more convenient at fea to require the aid of 
more obfervations, which is the method I conftantly 
pradtifed myfelf, during my voyage, having always 
two obfervers, who were ready, one to take the alti- 
tude of the fear, and the other of the Moon’s upper 
or lower limb, at the inftant I fpoke when I had 
made the obfervation of the diftance of the fear from 
the Moon. 

I can therefore anfwer, from my own experience, 
both that the method is practicable at fea, and alfo, 
that fo far from being lefs Ample, it is more fo than 
the other method } for the additional obfervations that 
it requires are very eafily made, and even the error of 
a degree in the altitudes would feldom be of more 
confequence than an error of a minute, in taking the 
diftance of the fear from the Moon ; fo that an error 
of 1 o / or 15' in the altitudes would be of no great 
prejudice : but with refpeCt to the facility of the cal- 
culations, there is no companion between the me- 
thods, the latter being much lefs intricate, and much 
more concife. The Abbe De la Caille requires the 
altitude of that part of the Moon’s limb from which 
the diftance of the ftar is taken ; but as at fea wq can 
only take the altitude of the Moon’s upper or lower 
limb, an allowance might be made near enough, by 
jeftimation of the eye, for the difference of altitude 

between 
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between the Moon’s upper or lower limb, and that 
part of the limb from which the diftance of the ftar 
is taken, I generally added the femidiameter of the 
Moon to, or fubtradfed it from, the obferved altitude 
of the lower or upper limb, in order to have the ap- 
parent altitude of the center, and I found the apparent 
diftance of the ftar from the Moon’s center, by adding 
or fubtradting the Moon’s horizontal femidiameter, 
augmented according to her height, to or from the 
obferved diftance of the ftar from the Moon’s neareft 
or remoteft limb. 

This method will be exadfc enough, if the altitude 
of the Moon or ftar be not lefs than 5*. Having thus 
got three fides of the fpherical triangle formed by the 
Moon, the ftar, and the zenith; namely, the apparent 
zenith diftance of the Moon, the apparent zenith di- 
ftance of the ftar, and the diftance of the ftar from 
the Moon, I find the effedfc of refradtion and parallax, 
in altering the apparent diftance of the ftar from the 
Moon, by the two following rules : 

Rule I.* 

To find the effedt of refradtion in contradting the - 
apparent diftance of two ftars, or of the Moon 
and a ftar. 

Add together the logarithm-tangents of half the 
fum, and half the difference of the two zenith di- 
ftances, the fum abating 10 -from the index is the 
tangent of arc the firft. To the logarithm-tangent 
juft found, add the logarithm-cotangent of half the 
diftance of the two ftars, the fum abating 1 o* from 
the index is the tangent of arc the fecond. Then 
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add together into one fum the logarithm-tangent of 
double^ the fir ft arc, the co-fecant of double the fe- 
cond arc, and the conftant logarithm 2.0569 ; the 
fum abating 20 from the index is the logarithm of 
the number of feconds required ; by which the dift- 
ance of the ftars, or of the Moon and ftars, is con- 
tracted by refraction : which therefore, added to the 
obferved diftance, gives the true diftance, cleared from 
refraCtion. 

N. B. This rule may be made univerfal, fo as to 
ferve with equal exaCtnefs almoft down to the 
horizon, if the apparent zenith distances be di- 
minished by three times the refraction belong- 
ing to them, found from any common table of 
refraction, and the computation be made with ' 
the zenith diftances thus corrected. But if the 
altitudes of the Moon and ftar be not lefs than 
jo°, this correction will not be neceflary. It 
will not be proper to make the obfervations, if 
the altitudes of the ftar and Moon are either of 
of them lefs than 4 0 or 5 0 , on account of the 
variablenefs of refraCtion near the horizon. 

R \7 l E II. 

To find how much the diftance of the Moon and a 
ftar is increafed or diminiflied, on account of the 
Moon’s parallax. 

Add together into one fum the logarithm- tangents 
of half the fum, and half the difference of the zenith 
diftances, and the cotangent of half the diftance of 
the Moon and ftar, all corrected for refraCtion j the 
fum, abating 20 from the index, is the tangent of arc 
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the third, for which arc the fecond, found by the firft 
rule, may be taken, without any fenfible error. 

Then, if the zenith diftance of the Moon is greater 
than that of the ftar, take the funi of this arc, and 
half the diftance of the Moon and ftar; but if the 
zenith diftance of the Moon is lefs than that of the ftar, 
take the difference of the faid arcs ; the tangent of the 
fum or difference, which may be called the parallaftic 
arch, added to the cofine of the Moon’s zenith diftance, 
and the logarithm of the Moon's horizontal parallax 
in minutes, abating 20 from the index, is the logarithm 
of the number of minutes Squired, by which the 
apparent diftance of the Moon from the ftar is always 
augmented by parallax, unlefs the zenith diftance of 
the ftar be greater than that of the Moon, and, at the 
lame time, arc the third be greater than half the di- 
ftance of the Moon and ftar ; in which cafe,^ the ap- 
parent diftance of the Moon and ftar is diminifhed by 
the parallax ; 

Therefore, the number of minutes found by this 
rule is always to be fubtraCted from the obferved di- 
ftance of the Moon and ftar, firft corrected for re- 
fraction, in order to find the true diftance, cleared 
from the effeCt of parallax likewife; except in the 
cafe fpecified, when the zenith diftance of the ftar is 
greater than that of the Moon, and arc the third is 
at the fame time greater than half the diftance of the 
Moon and ftar, when the correction is to be added. 
In computing thefe corrections, four places of figures, 
befides the index, will be fufficient. 

It re mai ns to be found, by calculation, at what 
hour under a known meridian, the diftance of the 
Moon from the ftar will be the fame as refolts from 
Vol. LII. 4 D thc 
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the observation, cleared of refraflion and parallax: 
For this purpofe, it is neceflary to compute the 
Moon’s longitude and latitude, and horary motion 
both in longitude and latitude, from the nioft exadt 
tables for the time under the known meridian, 
which is judged to correfpond nearly to the given 
time of obfervation under the unknown meridian. 
The mean motions of the Sun and Moon I took 
from very exadfc tables, which I received as a prelent 
from the ingenious Mr. Gael Morris, compofed by 
himfelf, from the comparifon of a great number of 
Dr. Bradley’s oblervations j to which I applied the 
lunar equations, as they ftand in the learned Mr. 
Mayer’s printed tables. After finding the mean lon- 
gitude of the ftar at the prefent time, 1 always allowed 
for its aberration in longitude, which will fometimes 
amount to 20", without confidering the aberration 
in latitude, which can be of no confequence in a zo- 
diacal liar, fuch as thofe are which are always to be 
ufed in thefe obfervations. The diftance of the liar 
from the Moon X computed from their longitudes and 
latitude, by the two following rules : 

Rule I. 

Add together the logarithmic cofinc of the dif- 
ference of the computed longitudes of the Moon and 
ftar, and logarithmic cofine of the difference of their 
latitudes, if they are of the fame denomination j or 
fum, if they are of different denominations j the lum, 
abating 10 from the index, is the cofine of the appro- 
ximate diftance. 

N. B. This gives the abfolute diftance of the Moon 
from the Sun, without any further calculation, 
i But 
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But in cafe of a ftar, it is necefiary to apply an- 
other rule alfo. Seven places of logarithms, be- 
tides the index, mull be in^. 1 , in computing from 
this rule, and the calculation muft be carried to 
feconds. 


Rule II. 

To the conftant logarithm 3-5363, add the fines 
of the Moon’s and ftar’s latitudes, the verfed-fine of 
the difference of longitude, and the co-fecant of the 
approximate diftance juft found j the fum, abating 40 
from the index, is the logarithm of a number of mi- 
nutes, to be fubtradted from the approximate difiance, 
to find the true diftance, if the latitudes of the Moon 
and ftar are of the fame denomination ; but to be 
added, if they are of contrary denominations. The 
fecond of thefe two rules, though only an approxima- 
tion, is fo exadt, that if the latitude of the Moon was 
5 0 , and that of the ftar 1 5 0 , die error refulting would 
be only io y/ in the diftance. Four places of figures 
will be fufficient in computing from this rule. 

If the diftance of the Moon from the ftar thus 
computed* at the affumed time under a known me- 
ridian, fuppofe Greenwich, agrees with the diftance 
obferved, corrected for refraction and parallax, the 
time at Greenwich was affumed right, and the dif- 
ference between this time and the time of the obfer- 
vation under the unknown meridian, is the difference 
of longitude in time between the laid meridian and 
Greenwich; which is turned into degrees and mi- 
nutes of the equator, by .allowing 1 5 0 for every hour, 
and for every four minutes of time. 

4D 2 


But 
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But if the diftance computed differs from the di- 
fiance inferred from the observation, it muft be found 
by proportion from the Moon’s horary motion to or 
from the liar, how long time file will take to run 
over that difference whence the time will be found 
at Greenwich, when the true diftance of the Moon 
from the ftar was the fame with that refulting from the 
obfervation 3 which, compared with the time of the 
obfervation by the meridian of the Chip, gives the dif- 
ference of longitude from Greenwich, as before. If 
the diftance of the Moon from the ftar computed 
agrees with that refulting from obfervation within i o' 
or 12', and the diftance of the Moon from the ftar 
be not lefs than 20° or 30°, the horary motion of the 
Moon in the ecliptic may be taken for the horary 
motion of the Moon to or from the ftar 3 but other- 
wife, the Moon’s longitude and latitude muft be found 
at an hour’s interval after the time aftumed at Green- 
wich, by adding the horary motions to the longitude 
and latitude computed ; and by the application of the 
rules, the diftance of the ftar from the Moon muft be 
found again at the end of that hour j which gives the 
horary motion to or from the ftar, as required. 

It is to be obferved, that the longitude thus found, 
is that of the Ship, at the inftant when the altitude of 
the Sun or ftar was taken, by which the watch was 
regulated, and not at the time of the obfervation of 
the diftance of the ftar from the Moon ; for the watch 
being fuppoled not to vary confiderably during that 
interval of time, muft continue, to indicate the time 
according to the meridian, by which it was corrected 5 
and the obfervation of the diftance of the Moon from 
the ftar fhewing the time at Greenwich, die difference 

muft 
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mu ft fhew the difference of longitude between that 
meridian and Greenwich. 

Perhaps the following method of deducing the 
longitude from the obfervations may be leaft liable 
to miftake : 

Find what the longitude by account was, at the 
inftant of taking the Sun’s or ftar’s altitude, for the 
regulation of the watch j which being turned into 
time, at the rate of one hour for every 1 5 0 , and four 
minutes for every degree, add to the correct time 
from noon, when the diftance of the ftar from the 
Moon was taken, if the fhip is to the weft of Green- 
wich, or fubtradfc from it, if it be to the eaft : this gives 
the apparent time at Greenwich by account ; and the 
mean time is found, by applying the equation of 
time j to which time, compute the Moon’s longitude 
and latitude from the tables, and the diftance of the ftar 
from the Moon, by the rules, and find, by propor- 
tion, as before, what time the Moon will take to run 
over the difference between the diftance computed, 
and that refulting from the obfervation ; this turned 
into degrees and minutes of the equator, will fhew 
the error of the fhip’s account; and the following 
rules will fhow, whether the fhip is to the eaft or welt 
of its account : 

If the diftance of the Moon obferved eaft of a ftar 
(or the Sun in the firft quarter) is greater than that 
computed, the fhip is weft of the longitude by ac- 
count 5 but if the diftance obferved is lefs than that 
computed, it is eaft of account. 

If the diftance of the Moon obferved weft of a ftar 
(or the Sun in the laft quarter) is greater than com- 
puted, the fhip is eaft of account ; but if the diftance 

obferved 
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obfurvcd i c > lefs than computed, it is wcfi of ac- 
count. 

The horary motion of the Moon in the ecliptic 
may be thus made out very expeditiouily from Mayer’s 
equations, by the help of the principal arguments ufed 
in the computation of the Moon’s place. Call A, 15, 
C, and D, the differences of the equations of the 
center, evedtion, and variation, and reduction to the 
ecliptic, for i° addition to their arguments; where it 
inuft be noted, that they muft have the fame fign as 
the equation, if it is increafing; but a contrary fign, 
if it is decreafing. Compute the value of 32/ $b" 
+ AxJiX 7 V„ +B X A X ; % which put=H; and 
the true horary motion of the Moon in her orbit = H 

4- C x which put = K'; and die horary 

D x K' 

motion of the Moon in the ecliptic is K 4 ggr- • 

The horary motion of the Moon in latitude, calling 
the difference, anfwering to i° increafe of the argu- 
ment of latitude E, is 

The mod difficult part in the above computations, 
and in which a perfon is mod liable to make miftakes, 
is the computation of the Moon's place j hut if this 
be done at land for every twelve hours at lead, and 
the diftance of a proper ftar, or of two ftars, one to 
die eaft, and the other to the wed, from the Moon’s 
enlightened limb, be computed for every fix hours 
at lead, according to Monf. De la Cable's propofal, 
the reft of the computation, which will remain to be 
.done at fea, will be very plain and concife. 


Here 
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Here follows the feries of my determinations of the 
longitude, during my voyage, delivered in an extradt 
of my fea journal. The firft column contains the 
day of the month ; the fecond, the latitude j the 
third, the longitude, which I deduced from my ob- 
fervations of the Moon, reduced to the neared: noon ; 
the fourth lhews the longitude per account, kept in 
the ufual manner 5 the fifth gives the difference be- 
tween the third and fourth columns, and expreffes 
how much the longitude deduced from the obferva- 
tion of the Moon is wed: of the longitude per ac- 
count } the laft column lhews, whether the diftance 
of the Sun from the Moon, or diftance of what ftar 
from the Moon, was obferved. 


& Jutu 30, 


At noon, took our departure from the Lizard, which bore full north, diflance ar mile^ 
allowing its longitude from London to be 14* weft, and latitude 49 0 57 / north. 



Latitude* 

Longitude 
W. by obfer 
ration of 
Moon. 

Longitude 
per reckon- 
ing. 

Longitude h ) 
Moon W. of 
account. 


0 / 

0 * 

0 t 

0 1 

& Feb, 10. 

1$ 49 N. 

30 2* W. 

27 33 W. 

a 49 W. 

it; 

*4 3 N. 

20 %% W, 

26 47 

* 35 W. 

*S* 

5 10 N. 

*3 39 

22 44 

0 55 W, 

lg. 

x 42 N, 

*3 35 

22 44 

0 51 w, 

23 . 

9 6 S, 

29 44 

26 % 

3 42 W, 

March 9, 

H 9 l* 

30 7 

*5 55 

4 12 

10, 

*5 st S, 

29 3 2 

*4 32 

5 © 

* 3 * 

29 4* 

47 5 S 

22 19 

5 36 



*7 44 


5 *5 


30 8 

*0 $2 

32 3 

4 44 


30 39 

24 $o 

*8 58 

S 5 » j 



*5 5 


6 7 1 

13 , 

a 1 1 

24 © 

X8 47 

5 *3 | 



24 33 


5 4 <> 

rp. 

3* 37 

21 4* 

17 7 

4 34 

ao. 

32 4 

20 I9 

15 37 

4 



22 4 


6 37 j 

»s* 

3* n 

12 4 

5 57 

6 7 1 

46 , 

30 s* ^ 

9 55 w 

4 17 

5 38 ! 

29. , 

30 32 $ . 

6 49 W. 

x 13 W. 

5 36 1 


The Sun or flare whofe diftance from 
the Moon’s enlightened limb waa 
taken. 


Sun’s E. limb from Moon’s W. limb. 
Sun’s K. limb from Moon’s W. limb* 
Cor Leonis from Moon’s W. limb, 
Pollux from Moon’s E. limb. 

Sun’s W, limb from Moon’s E. Hmb, 
Aldcbaran from Moon’s W, limb. 
Aldeharan from Moon’s W, limb. 
Sun’s E. limb from Moon’s W, limb. 
Cor Leonis from Moon’s W. limb. 
Cor Lconk fiom Moon’s W. limb. 
Pollux fiom Moon’s W. limb. 

Spica Virgins irom Moon's W, limb. 
Pollux fiom Moon’s W* limb. 

Spied Virginia from Moon’s W, limb, 
Pollux fiom Moon’s W* limb, 

Pollux from Moon’s E. limb, 

Antares from Moon’s B, limb. 

Spica Virginia from Moon’s J!. limb. 
Spka Virginia from Moon’s- E* limb. 
Sun’s W, limb from Moon’s E. limb# 


April 


& 


A, M. came to an anchor in the harbour before James’s fort at St. Helena 5 making 
the latitude per account *5° $5' $. longitude per common reckoning x° 28' E. lon- 
gitude coae&ed by obfemtfoas of the Moon 4 0 x6.' W# 
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By the comparison of the longitude determined 
by the Moon, with the longitude by the common 
reckoning, we feem to have been fet by a current to 
the caftward about 20 miles per day, between Fe- 
bruary 10th and 15th, while we were paffing from 
17 0 to 5 0 north latitude, at the diftancc of about 1 
weft ward of the coaft of Guinea ; and I am told that 
fhips paffing near the coaft of Guinea always meet 
currents, which fet them in upon the land, which 
are fb much the ftronger the nearer they approach the 
coaft j as on the contrary, if they approach the op- 
pofite coaft of the Brafils, they will be fet by a current 
to the weftward, which appears to have been our 
cafe; for between February iQth and 28th, during 
which time we puffed by the moft eaftern part of the 
coaft of Brafils, leaving cape St. Auguftin only 6° to 
the weft of us, we appear to have been fet by a cur- 
rent at the rate of 20 miles per day td the weftward, 
and from this time to our arrival at St. Helena, wc 
feem to have been continually fet to the weftward, 
though flower than before ; which muft have been 
owing to our approaching fb much nearer, and con- 
tinuing fo much longer near the eaftern coaft of South 
America, than die weftern coaft of Africa. 

Though I had no observation of the Moon within 
left than eight days of my arrival at St. Helena, I 
make the longitude of the ifland, by my account, to 
he only 14. 0 eaft of its true Situation, which is 5^* 
weft of London j whereas the account kept in the 
common manner made the ifland i-J- 0 eaft of London, 
or 7^° eaft of its true fituation, and moft of the ac- 
counts on board the fhip made it io° eaft of the true 
longitude. Having got twelve obfervations in the 

compafs 
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compafs of eleven days, between March 9th and 
20th, I had the curiofity to comp ire them together. 
Setting afide any errors in the common method of 
keeping a fhip’s reckoning, and fuppofing us not to 
be affedted by currents during this time, the fame 
difference ought to have been found between all the 
longitudes by account, and the longitudes deduced 
from the Moon, or the fame error of the common 
account ought to have refulted from all the obferva- 
tions. The mean error of account from all the twelve 
obfervations is 5 0 20', by which we were really 
more to the weft than our account made us. And 
comparing each particular error of account with this 
quantity, the difference between them, in any of the 
twelve obfervations, fcarce exceeds a degree } whence 
we may fuppofe, that the longitude was deduced truly 
from every one of thefe twelve obfervations, within 
the compafs of lefs than i-l°. 

I have fet them down in the following table, the 
error of the common account, and the difference be- 
tween 5 0 2', the mean quantity of it, and each 
particular error of account, which, except in the firff 
and laft obfervations, does not exceed . The laft 
obfervation, which differs moft from the medium, 
was taken in fome hafte, on account of the pofition 
of the fails of the fhip, which did not allow a mean 
uninterrupted view of the ftar; ncverthelefs, as I was 
tolerably fatisfied with the obfervation at the time, 
and as it does not materially differ from the others, f 
did not think proper to reject it. 


4E 


1761. 


VOL. IJI. 
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Error of 
account. 

Difference between 
5 0 %o f > and each 
particular ciror of 
account. 

1761. 

O / 

0 / 

March 9. 

4 12 

■ — r 8 

10. 

5 0 

0 20 

* 3 - 

5 3 6 

— |~* 0 16 

* 5 - 

5 *5 

4 ~-v»- 

- 4-0 c 
— 0 36 

a 7 * 

5 5 2 

-4* 0 32 

18. 

6 7 

5 *3 

+ 0 47 

— 0 7 

19. 

5 4 b 

4 34 

-4- 0 26 
— » 0 46 

20. 

4 5 2 

— * 0 28 

Mean error of account 

6 37 

5 20 

-4- 1 17 


After finding fo great an agreement in the refult 
of all my different obfervations, whether made on the 
fame or different ftars, or on the fame or different 
nights, I muff own I find myfelf at a lofs to account 
for the great difference found by the Ahb£ E>e la 
Caille, in the refult of fevcral obfervations. taken by 
himfelf, and a friend of his, at land, which ought to 
agree ftill nearer with one another than thofe made at 
fea. I cannot conceive that fuch able obfervers could 
be liable to an error of $' in meafuring the diffance 
of a ftar from the Moon’s limb, if their inffruments 
were not faulty. The moff likely and the raoft com- 
mon caufe of error lies in the fpeculums and dark 

glaffes* 
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glafiesj for if thefe are nor ground truly parallel* 
which I am afraid they very often are not, by the 
common methods, they may eafily produce a refrac- 
tion of fome minutes. 

As a proof how near different obfervations made in 
compafs of an hour or two will agree in giving the 
fame longitude, February nth, by ten different ob- 
fervations of the diffance of the Moon from the Sun* 
I made the longitude, reduced to noon as ufual, 
a 8° 57', 29 0 50', 29 0 16', 29 0 22', 29 0 53', 28° 59'* 
29 0 30', 29 0 48', 29 0 30', 29 0 30': none of which 
differ above half a degree from 29 0 2 2', which is the 
medium of them all. March 18th, by four different 
obfervations of the distance of Pollux from the Moon, 
I found the longitude 23° 52' twice, and 24 0 8' twice. 
I never found that a fingle obfervation would give the 
longitude above a degree different from the medium 
refulting from three or four obfervations, and feldom 
above half a degree $ which argues, that the error of 
any fingle obfervation never exceeded two minutes, 
and feldom one minute. 

From the whole, I congratulate the curious aftro- 
nomer and ingenious mariner, that the method of 
finding the longitude, propofed by Sir Ifaac Newton, 
is by the improvement of the theory, of which he laid 
the foundation, and, by the great perfedtion to which 
our artiffcs have carried the conftrudtion of inffcruments, 
rendered practicable in our times, at fca as well as at 
land, to a degree of exaCtnefs fufficient to make it 
of great and valuable utility to the extenfive naviga-* 
don and commerce of our native country. 


4E & 
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XCIV. Certain Reafons for a Lunar Jltmo- 
fphere ; by Mr. Samuel Dunn. 

Read July i, ITT has been a queftion which has been 
1762 X k> n g debated among aftronomers, whe- 
ther the Moon has an atmofphere or not ? and, as far 
as I have been able to learn from reading and verbal 
inquiry, the queftion is yet undecided. The beft 
aftronomers I have talked with about this matter, have 
rold me they never could difeover any atmofphere 
about the Moon. But this being unfatisfaftory to me, 
I began to conlider with myfelf, by what methods, 
not already ufed, tjhis problem was likely to be folved ; 
and, among feveral others, thought of one, which I 
don’t know that it has been ufed before } namely, by 
a nice examination of the two ends of Saturn’s ring, at 
fuch time when the planet is on the dark edge of the 
Moon. For the ring of Saturn being of a confider- 
able length, and gradually emerging or immerging 
almoft at right angles, cither from or to the dark 
dilk of the Moon, the two extremities of this ring, 
and the body of Saturn, being duly obferved, if both 
the preceding and fubfequent extremities of the ring, 
and the body of Saturn alfo, fhoukl happen to appear 
not perfectly defined, exceedingly near to the Moon’s 
dark limb, -but perfectly defined a little further there- 
from ; from fuch an appearance, I conclude it might 
be ftrongl^ prefumed, that there is a lunar atmo- 
fphere 5 and for want of fiich appearance, that there 
is none. 

Such 
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Such an obfervation I made 16th inllant, or gather 
17th, pall two in the morning j the particulars of 
Which follow. [Vide Tab. XVIII.] 

The 1 6th, at noon, I fat a pendulum-clock, by 
which this obfervation was made, to folar time, by 
the Sun’s tranfit over the meridian, and determined 
with myfelf to ule a Gregorian reflecting telefcope, 
magnifying 5 5 times, as the lame would be eauly 
manageable (and no rifque would be run of milling 
the point of either immerfion or emerlion, but cfpe- 
cially the latter, as it might not be fo ealily found on 
the Moon’s dark limb by a telefcope of a fmaller field 
of view). I waited to make this obfervation, but 
could not lee the Moon till 14*' 22', when lhe 
emerged from, dark Hill clouds into a moll clear and 
ferene Iky, nothing could be finer for obfervation ; 
and thus Ihe continued during the obfervation, and 
long after it. 

The focus of the telefcope Hood as it had Hood for 
leveral days, and as I had feen Venus near the ho- 
rizon with it two evenings before, and Jupiter with 
his fatellites not high above the horizon the preceding 
morning ; and now I had compared it with the fixed 
liars, and the Moon, after emergency from the afore- 
mentioned clouds. So the telefcope was rightly ad- 
julled. 

At 14 11 21'' 3", I faw a faint point of light, where 
the emerlion afterwards appeared •, but this faint point 
of light appearing and dilappearing by alternate fits, I 
could not know if it was part of Saturn or of one 
of his fatellites, till it was I4 h ax' 13", when this 
point of light was grown a little brighter and larger, 
and therefore I judged it was the tip of the ring juft 
emerging. Yet it appeared lo dull and hazy, that I 
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had lufpe&ed my telefcopc, if I had not known it to 
have been rightly adjufted. 

At I4 h 22' 4", the preceding part of the ring was 
emerged, and it appeared more bright; and now the 
body feemed emerging or emerged, but fo very hazy 
and ill defined, both the body and the ring confufed 
together, clofely on the Moon’s dark limb, that I 
fhould not have taken it for Saturn, but for a comet 
emerging from behind the Moon, had I not known 
otherwife from the tables, or feen Saturn the preced- 
ing mornings. 

At I4 h 22' 30", the preceding end of the ring 
more plain and bright, the fubfequent end of the ring 
more dull; and the body, at this time, appeared a 
little more diftindt than before. I continued obierving 
to fee what would follow. 

At t4 h 22' 34", the fubfequent end of the ring 
appeared moft dull, and the preceding end clear; 
after which, in fome fhort fpace of time, the whole 
t ring and body of Saturn appeared fharply and well 
denned. 

Wherefore, I conclude, that this diverfity of ap- 
pearance rauft have ariien from the effedts of an atmo- 
lphere of the Moon. 


Chelfca, 

34th June, 1762* 


Samuel Dunn* 


N. B. The latitude of my place is 51 0 stg' 5" N. 
and 41 feconds of time weft of the Royal Ob-* 
fervatory at Greenwich. 


XCV. An 
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XCV. An Account of the Comet feen at Paris, 
in June 1762 .* In an ExtraB of a Letter , 
dated at Paris, July 30, 1762, from Monf. 
De la Lande, of the Royal Academy of Sci- 
ences at Paris, to Charles Morton, M. D, 
Secretary to the Royal Society. 

1 f o / 

Read Nov. 4, TT* Ongitude of the afcend- ] t 

,?6a - JU in| node 9 3 

Longitude of the perihelion - - - 3 15 14 

Inclination. - 84 45 

Paftage through the perihelion 28 th of May, at 
dr 5 1 * 27', middle time. 

Perihelion diftance 1.0124, fuppofing the diftance 
of the Sun from the Earth to be 1 . 

We were not able to obferve this comet later than 
the 5 th of July. It was even at too great a diftance 
on that day j and was but ill obferved from the 30th 
of June. This comet refembles none of the forty- 
cine comets, whole elements are already known. 


XCVI. Minute 
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XCVI. Minutes of the Obfcrvation of the 
Tranfit of Venus over the Sun-, the 6th of 
June 1761, taken at Calcutta in Bengal, 
'Latitude 22 0 30', Longitude Eafl from 
London nearly 92 0 : communicated from 
the Court of 'iDircSlors of the Eaft India 
Company, by Charles Morton, M. D . 
F.R.S . h , „ 


Read Nov. 4 , /—jr-A HE appulfc uncertain,") g rI - - 
I? ^ 2 " JL but very apparent at 
The center of Venus on the Sun’s limb B 16 35 
The interior contact at the ingrefs - - 8 24. 40 

Interior contadt at the egreis - ^ - - 2 1 5 55 

Center of Venus on the Sun’s limb atl 

the egrefs J * 

Total egrels 2320 

The above obfervations were minuted from a flop- 
watch of Mr. Ellicott’s, having no pcndulum-clock 


or time-piece. 

The weather being cloudy for feveral days before 
that of obfervation, there was no opportunity of as- 
certaining the error of the watch } but, on the day of 
obfervation, I found, upon comparing the watch with 
a meridian line in the town-hall, that when the cen- 
ter of the Sun’s image was on the meridian line, the 
time pointed by the watch was 4/ 10" paft twelve. 

Comparing the watch the 7th, 8th, and 9th June 
with the meridian line, I found it had gained nearly 
two minutes each day, the time pointed by the watch 
on the 9th June being 10' 5", when the Sun was on 
the meridian. 


l 


It 
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It took about 5" to wind the watch up every day, 
which I carefully obferved ; from the aforegoing re- 
marks I have made the following corrections. 


Centre of Venus on the Sun’s limb at 1 
ingrefs ------- - -J 

Interior contact at the ingrefs - - 

Interior contaCt at the egrefs ” . ~ 
Centre of Venus on the Sun’s limb at 1 
the egrefs 

Total egrefs - - ^ 

And if the fame time be allowed for the 
firft femidiameter of the planet com-, 
ing on as the other three, it muft have j 
commenced at 8 h 4/ 50", fo that the 
total duration was ------ 


h . / // 

8 12 54 

8 20 58 
2 11 34 

2 19 3 8 

2 27 38 
6 22 48 


William Magee. 


4 1 * 


Vo u LIT. 
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XCVII. A further Ac cotint of the Cafe of 

the Family at Wattifham, in Suffolk, whofe 
Limbs mortified : In a Letter from Charl- 
ton Wollafton, Mi. L. F. R. S. a?td Rhy- 
feian to Guy’s Hofpital, to Thomas Birch, 
D. ZX Secretary to the Royal Society. 

Dear Sir, Pall-MJl, Oft. 29, 1762. 

Read Nov. i x, T| R. Heberden fome time fince com- 
176*. J _J P municated a letter from me, giv- 
ing an account of a moft remarkable mortification of 
the limbs, which had affedted a whole family in Suf- 
folk. As the fociety may be curious to know fome 
farther particulars relating to this fingular calamity, I 
thought it might not be improper to acquaint them, 
that moft of the unhappy fufferers have lurvived it. 

The father is perfectly recovered ; except that the 
two fingers, which were particularly affedted, remain 
in ibme degree cOntradted. 

The mother is ftill alive. In my former account 
dated April 13, I mentioned, that one of her 
feet had feparated at the ankle; and that the 
other leg was perfedtly fphacelated to within a few* 
inches of the knee, but not then taken off. Some 
little time afterwards the hufband broke off the tibia, 
which was quite decayed, about three inches below 
the knee ; the fibula was not decayed ; fo the furge- 
on fawed it off. The ffumps of both legs ftill con- 
tinue unhealed ; and as the ends of the bones in both 
of them feem to be cariofe, and the woman will not 
confent to any farther operation, they may perhaps 

never 
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never heal. The mortification however has not, in 
this limb, nor indeed in any one of thefe cafes, Ipread 
beyond the original fepai.ition. Her right arm is 
confiderably wafted, and the fingers contva&ed. 

The eldeft girl, Mary, died within a few weeks 
after I faw her. 

The fecond girl, Elizabeth, is perfectly well : the 
fores quite healed. 

The third girl, Sarah, is not ycl well. Her foot 
feparated at the articulation of the os fcaphoidcs with 
the aftragalus. The os calcis, and aftragalus, are 
both of them cariofe, and probably keep the wound 
from healing. 

The two boys are perfectly recovered 5 and feem 
in every refpedt as healthy as poffible. 

I have taken all the pains I could to enquire into 
the caufe of fo remarkable a diforder j and Mr. Bones, 
the minifter of the village, who knew the family 
before this misfortune happened to them, and has 
ever fince been indefatigable in his attention and ten- 
dernefs to them, has alio made all the enquiry in his 
power : but we have not been able to find, that thefe 
was any thing particular either in their diet or man- 
ner of life, to which it could be attributed. The 
corn, with which they made their bread, was certainly 
very bad : it was wheat, that had been cut in a rainy 
feafon, and had lain on the ground till many of the 
grains were black and totally decayed: but many 
other poor families in the fame village made ufe of 
the feme corn without receiving any injury from it. 
One man loft the ufe of his arm for feme time $ and 
ftill imagines himfelf, that he was afflicted with the 
lame diforder as Downing’s family : but, by what I 

4 F 2 could 
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could learn from him, there feemed to be no reafon 
ior this fuppofition. He is longfince perfectly reco- 
vered. 

I am. Sir, 

Your mod obedient 

Moft humble fervant, 

Charlton Wollafton. 


XCVIII. Obfervations o?i the Tides in the 
IJlcmd of St. Helena : in a Letter from the 
Rev. Nevil Maikelyne, A. M. F. R. S. to 
Thomas Birch, ZX ZX Secretary to the 
Royal Society . 

Reverend Sir, 

Head Nov. 18, \ T OT having met with any obferva- 
1762. jh^l tions of the tides made in a place 
fo near the line as this, or at an illand fituated in the 
middle of fo large an ocean, 1 was defirous of mak- 
ing lome experiments on this fubjedt. For this pur- 
pofe I had a port about 10 foot long eredfed in a con- 
venient place in the harbour before James’s fort, 
which was the propereft fituation that couJd be found, 
being to the leeward part of the illand, where fhips 
may ride at anchor fafely all the year round. 

One fide of it was painted black, over which white 
jflrokes were painted at the diftance of 3 inches, 
r which 
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which were marked with the figures 1, 2, 3, &c. 
according to the order of the ftrokes, reckoning up- 
wards from the bottom. The water funk down to 
about the figure o at the new and full moons ; but 
as the water would often fink lower than this by the 
continual undulation, which it has even in the calmcfl 
times, and as it was by taking a medium between the 
greateft and leaft heights of the water by the fide of 
the poffc in this undulation that I was to infer the true 
and proper height, I was therefore obliged to have 
the poft lengthened by a piece at the bottom marked 
with ftrokes as the poft it felf, dnly with this differ- 
ence, that the figures were fet on from a down- 
wards, as in the poft they were fet from o upwards. 
The obfervations where the water funk below o were 
reckoned minus with refpetft to thofe where it rofe 
above o, which were reckoned plus : and a proper 
regard was had to this difference, in inferring the 
true height, in fuch circumfiances, from a medium 
between feveral obfervations of the alternate rife and 
fall of the water. 

But here you will perhaps think it incumbent upon 
me to dear my felf from an objection, which at firft 
fight may feem to render dubious the whole of my 
experiments. The alternate rife and fall of the water 
is generally fo confiderable that any one would be apt 
to conclude it impofiiblc to find the true height of 
the water to afufiicient degree of exadtnefs. In an- 
fwer to this objection I can truly affirm, that X always 
found the mediums of each fucceffive rife and fall to 
agree very nearly together, except in very great fwells j 
from whence X was naturally led to conclude, that, by 
taking the medium of a great number of fuch obf'er- 

vauoivs 
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vations, I fhould obtain the true height of the water 
to a confiderable degree of cxaftnefs. I therefore 
generally made 40 or 50 obfervations, and fometimes 
more than 100, if the rife and fall of the water 
feemed very irregular. And that fuch a method of 
procedure renders the obfervations very confident with 
themfelves appears from infpedling of them : for 
about the times of high and low tide, when the 
water is ftationary for a long while together, different 
obfervations give the fame altitude with a very little 
difference ; and where the water is riling or falling at 
the fafteft, the obfervations will fhew a lenliblc rile or 
fall in the fpace of a very few minutes. 

In order to find if a fenfible difference could arife 
from any peculiar difference in different people’s man- 
ner of judging of the altitude of the water, I defired 
Mr. Charles Mafon, to whom we are indebted for a 
moft excellent obfervation of the tranfit of Venus at 
the Cape of Good Hope, to obferve the water at the 
fame time I did, and in the refult of trials made at 
different times we feldom differed more than ^ of 
one of the divifionsof the poll, and never that 

is never fo much as half an inch. I cannot on this 
occafion omit doing Mr. Mafon the juftice to acknow- 
ledge the advantage I received from his frequent af- 
liflance in making of thefe obfervations, which it was 
in a manner impoffible for one to have complcated 
alone, on account of the almofi: conflant attendance 
they required, and my living at fomo distance from 
the water lido. 

The following example of my method of making 
thcle obfervations may ferve to give an idea of the 
whole. When the water funk I took its altitude on 

the 
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the pod at the lowed point, and immediatetjFas it 
rofe again I took it at the highed, and repeating the 
experiment in this manner, I at lafl took a mean of 
all the oblervations for the true height ol' the water. 
But the medium of the lowed: and highed which 
immediately fucceeded each other feldom differed 
much from the medium of them all. The numbers 
on the pod by which the altitudes were taken, are at 
the didance of 3 inches from each other as I obferved 
before, d November 16, 1761, 5 h 16P. M. I took 
the following obfervations of the altitude of the water 
by the fide of the pod 11, 12. 9.*., 13I-. 10, 12’. 
9, 144.. 9, 12*.. 9 134- I 3- 9> 9> *3* 

9, 14. 

The medium of all, which is 1 1 for the true 
altitude of the water. Mr. Mafbn at the fame time 
by about as many obfervations found 1 1 7^. 

Some times, when the rife and fall of the water 
was very quick, indead of taking the more regular 
rife and fall of the water, which fucceed one another 
at longer intervals, I took notice of every the lead 
rife and fall, in which cafe I had an nffidant to write 
them down as fad as I told him. As an example of 
this, 2 December 2, 1 . h 15 111 A.M. by a mean of 
69 obfervations taken in this manner, I found the 
altitude of the water to be 3 -X\ > arid at 1 i h 21" 
A. M. by. a mean of 52 obfervations taken at the 
more regular rifing and fallings of the water, 1 found 
the altitude to be 3 -,V U . 

I always looked at my watch before I began to 
note the height of the water, and looked at it again 
when I had finifhed the experiment} the medium 
of the two times I fet down as the true time of the 

obfervatioru 
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observation. The times let down are exadt to the 
minute. 

What I endeavoured to attain by thefe experiments 
was the altitudes of high and low water, and the 
times of their happening. I generally began to ob- 
serve the water fume time before the expedit'd time 
of high or low water, and continued the obfervations 
till the water either fell or role. But it appears from 
the experiments that the water does not vary fenfibly 
for 20 minutes or more from the times of high or 
low water. On this account it was impoflible to find 
thefe times by diredb obfervation, to any degree of 
accuracy; I therefore took equal altitudes of the water 
bofore and after, from whence thefe times may be 
inferred with fome degree of exaftnefs ; you will 
perceive, by the times, that many of the obfervations 
were made in the night. In this cafe a perfon held 
a lan thorn to give light to the water, and the figures 
on the poft, railing and finking the lanthorn alter- 
nately, as the water rofe or fell, while I obferved the 
altitude of the water by the poft. 

I think that nothing remains further to be faid, in 
explanation of the obfervations, but to take notice of 
the contents of each column in the table of obferva- 
tions. The firft: column contains the day of the 
month; the fecond fliews the apparent time; the 
next column contains the altitude of the water accord- 
ing to the figures on the poft, which are each 3 inches 
aiunder, derived from a mean of feveral obfervations, 
the number of which is fet down in the following 
column. The figures H. L. in this column fignify 
that thefe arc the altitudes at high and low water. 
The laft column contains remarks on the ftate of the 

water* 
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water, chiefly (hewing what might create any degree 
of uncertainty in the obfervations. Some of the al- 
titudes are marked with 2 dots thus : and fome with 
4 thus :: . The firft mark is to (hew that the alti- 
tudes are to be efteemed doubtful on account of cir- 
cumftances attending them : and the fecond mark is 
to (hew that they are very doubtful. 

I (hall fay nothing with refpedt to any conclufions 
that may be drawn from the above obfervations, ex- 
cept that the greateft rife and fall of the water, that 
I have obferved, at the fyfigies of the Sun and Moon, 
is about 13 divifions of the port or 39 inches* and 
that the fmaJIeffc rife and fell in the quadratures, is 
fomewhat lefs than 7 divifions of the poft, or about 
±0 inches ; and that the mean time of high water 
happens 2 h 1 5 m after the Moon’s pafling the meri- 
dian, though in the courfe of every fortnight the laid 
interval is very much varied by the different influence 
of the fun at different times, as the theory requires. 

I am. Sir, 

Your raoft obedient, 

St. Helena, Jan. Humble fervant, 

*6, *76*. 

Nevii Mafkelyne. 


4 G 
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Qbfervations of the Tides made in the Harbour 
at James’s Fort, St. Helena, by the Rev . 
Nevil Mafkelyne, A. M. F. R . S. 


Read November 18, 176a. 


1761. 


Pay of ob- 
icivation. 

Apparent time 

The height 
n divilions 
and, tenths 

NT°. of 
abferv- 
itions. 

N. B. The height is fet down accord- 
ing to the divifions on the port* e*ch 
of which Is 3 inches. 

Nov. 

h / 




% 12. 

8 56 A. M. 

mmMM\ 




q 32 A. JVL 

1, 8 

34 



9 5 » A * M. 

2 £ 

j 8 



10 37 A. M. 

4 , 0 

16 



0 58 -P. M. 

X l 

16 



2 27 P. M. 

12, 4 

h 5 5 



3 29 P. M. 


18 



3 49 P- M. 

ir, 3 

16 



4 32 P. M. 

9 » 4 

20 



8 ib P. M. 

I 

L 



9 54 P* 

2 l 



9 * 3 * 

6 45 A. M.| 

, 

4 * ® 

38 


High- 

7 24 -A-. M. 

3 » 3 

36 


furf. 

7 S7 A « M. 

*> 5 

12 



9 2* A. M. 

x* S 

L 12 



q 32 A. M. 

2, 0 

20 



i 26 P. M. 

10, 9 

28 



3 21 P. M. 

* 3 > 3 

H 22 



3 54 P. M. 

,12, 8 

26 


* 

6 35 P. M, 

■ 6, 3 

20 



* H 





Day of ob-| Apparent time 

fervation. 



h r 

9 25 A. M. 
to 12 A. M. 
ro 53 A. M. 

3 48 P. M. 

4 24 P. M. 

5 37 P. M. 
7 57 P. M. 

2 

1 

2, 0 
12, 8 
12, 6 
io, 3 
4 » 5 

8 

L 8 
14 
H22 
22 

— - - 

© 1 5 * 

3 52 A. M. 

12, 3 

X 2 



4 49 A. M. 

12, 3 

H 14 



5 32 A. M. 

n» 3 

8 



6 8 A. M. 

ro 4- 

32 



7 46 A. M. 

St 3' 

18 



10 17 A. M. 

0, 1 

k 34 



11 22 A. M. 

0, 4 




11 37 A. M. 

5 




0 21 P. M. 

3 > 5 

18 



1 19 P. M. 

5 » 7 

24 



1 5 3 £ 

6 >97 

18 



3 4 P. M. 

10, 3 

20 



3 17 P. M. 

10, 5 

20 



4 28 P. M. 

12, 5 

H 24 



5 2 P. M. 

12, 0 

24 



5 50 P. M. 

li, 6 

44 



6 37 P. M. 

ro, 3 

16 



7 38 P. M. 

8 

10 



7 53 P- M. 

7 ? 3 

24 



8 4 P. M. 

7 

H 


> 16. 

5 47 A- M. 

11, 6 

[H 22 


i 

6 32 A. M.! 

ri, 0 

18 



8 0 A. M. 

7 

24 



8 50 A. M. 

5 > 6 

*61 



9 15 A. M. 

4 j i 

30 



10 5 A. M. 

2, 44 

18 



io 50 A. M. 

1,46 

*3 


i 

11 25 A. M. 

0, 8 

L24 



11 39 A, M. ; 

1, . 5 

40 



4^2 > t6. 







bay of ob- 
servation. 


•J Apparent tit 


Nov. h 
la 16. ii 


11 53 £* 5i* 

0 40 P. M. 
x 15 P. M. 
x 21 P. M. 

1 36 P. M. 

1 54 P. M. 

2 47 P. M. 

4 17 P. M. 

5 16 P. M. 

5 39 P. M. 

6 9 P. M. 
6 44 P. M. 
8 31 P. M. 

8 45 P. M. 

9 55 £ M. 
10 S3 P. M. 

,, WX P A/T 


17. 

O 

34 

A. 

M. 

2, 

86 

35 

I 

*3 

A. 

M. 

3*5* 

36 


6 

59 

A. 

M. 

' 9* 

9 

26 


IO 

37 

A, 

M. 

i 3 » 

7 

41 


O 

£2 

P. 

M. 

2* 

3 

5 U 


O 

57 

P. 

M. 

i» 75 i 

24 


I 

20 

P. 

M. 


7 

26 

! 

4 

22 

P. 

M. 

8, 

4 

28 


6 

54 

P. 

M, 

ii* 

O 

H 22 

! 

7 

36 

P. 

M. 

[10* 94 

3 i 


g 

20 

P. 

M. 

; 8, 

5^ . 

20 t 


9 

*7 

P. 

M. 

8, 

3 

*4 


9 

46 

P. 

mJ 

7* 

84 

22 



Jf 181 


6 23 A. M. 

7 4 A. M. 

7 33 A * M - 

8 o A. M. 

9 x8 A. M. 
9 59 A. M. 


9, 68 
9 » 9 
9*95 
9, 52 

7*77 
7 » * 


Day of ob- 
fexvation. 


Nov. 

& iS. 


n 19. 


* »o. 


E 595 3 

Apparenttime] | | 


II 

21 

A. 

M. 

5s 03 

0 

59 

P. 

M. 

3 > 14 

X 

24 

P. 

M. 

3 » 13 

I 

42 

P. 

M. 

3> 14 

2 

16 

P. 

M. 

3* 73 

3 

48 

P. 

M. 

5» *3 

5 

4 

P. 

M. 

6, 9 2 

5 

15 

P. 

M. 

7 > 5 

7 

26 

P. 

M. 

10, 36 

7 

49 

P. 

M. 

1C, 2 

8 

23 

P. 

M. 

>-* 

re 

O 

M 

5 

47 

A. 

M. 

6, 72 

6 

1 

A. 

M. 

7* 3 

6 


A. 

M. 

93 

7 

37 

A. 

M. 

9, 2 

7 

59 

A. 

M. 

9> 5 2 

8 

15 

A. 

M. 

9’ 75 

8 

38 

A. 

M. 

9s 5 a 

9 

7 

A. 

M. 

8,92, 

10 

28 

A. 

M. 

7, 16 

10 

49 

A. 

M. 

7» ** 

2 

25 

P. 

M. 

2,67 

2 

48 

P. 

M. 

3 „ 

3 

17 

P. 

M, 

2,83 

6 

4 

P. 

M. 

6) 8 

6 

*9 

P. 

M. 

1 7 > 1 

8 

22 

P. 

M. 

■ 9> 9 

8 

53 

P. 

M, 

- 10, 5 

9 

2 3 

P. 

M, 

1 1 0) % 

11 

14 

P. 

M, 

> 8,87 


38 
44 
26! 
L 24 
22 

27 
10 
H 56 

4* 
20 


3.0 

40 

35 
18 
22 

H36 

2 y 

31 
* 5 ] 

T * 5 

L 27 
at? 

3j 

18 
34] 

36 
H29 

27 
15 


o 10 A. M. 

6 13 A. M. 

7 22 A. M. 
o aa A. M. 
9 <41 A. .M. 
9 36 A. ML 


7»64 

5» 55 
7» °7 
9> * 
3 


39 

20 

n 

42 

101 


9, 6 ,H 36 


Suif high, ant! rife and 1 » 1 
of water very itrrvgulat , 
thuc teems to be a gteat 
L » fwell at lea. 


? 20 





[ 59 ^ ] 

The | 


Day of oh- 
fervation. 

Apparent time 

The 

height. 



Nov. 

? 20. 

h / 

io 14 A. M. 
10 5+ A. M. 

0 28 P. M. 

1 21 P. M. 

1 37 P. M.. 

2 52 P. M. 

3 28 P. M. 

3 57 £ M. 

4 33 P* M. 

6 43 P. M. 

7 2 P. M. 

9 55 P* 

10 4® P. M. 
10 55 P. M. 

9 » 5 

9 » 0 

6, 7 

6, 1 

5 > 4 

3 » 8 

3 , 5 

2, 8 

6, 4 
7 > 0 
11, 9 
11, 5 
ir» 5 

22 

33 

48 

3 C 
3 ? 
3 i 
24 
L 32 
21 
38 
21 
h 3 ? 

3 n 

38 

A gtcat fw^ell this daj% 

t> 21. 

7 32 A. M. 

8 9 A. M. 

10 57 A. M. 

11 43 A. M. 
1 1 46 A. M. 

1 14 P. M. 

2 47 P. M. 

3 39 P* M. 

4 32 P. M. 

7 30 P. M. 

8 23 P. M. 

6 

7 * 1 
10, 2 
10, 0:: 
9 » 4 
7 * 3 
4 » 8 

.. 3 * 5 
2, 9 
6, 1 
7 * 5 

l8 

H44 

26 

* 3 ' 

121 

38 
30 
L 18 
3 6 
3 * 

High fwell. 

Sea a little calmer. 

f A great fwell this day } ob- 
4 fervatiorts very uncertain 
l from the 19th day. 

O 22. 

8 55 A. M. 
ii 9 A.M. 
n 42 A. M, 

2 32 P. M. 

3 46 P. M, 

5 24 P. M, 

6 0 P. M, 
6 30 P. M, 

7 s 3 

1 11, 5 

J 

7 , a 
5 s, 4 
3 

2, 7 
•2» 7 

33 

34 
Ha? 

xo8 

70 

34 

L36 

46 

r Swell ftill great, but the 
) rife and fall more regular 
l than of late, 

► 

i » 3 - 

9 33 A. M, 

■ 7 s * 

54 

f The fwell a good deal abated 
4 \ and rife and fall pretty regular. 


& »3 


l 




Nov. 

2> 23* 


d 4 P. M. io, 5 33 

s 27 P. M. 11, o II 4 6 The life and fall very lcguUr. 

x xo P. M. ii, o 43 



1 xo P. M. ii, o 
3 29 P. M. 6, 9 
b 36 P. M. 2 

6 59 P. M. 1, 7 

7 37 P. M. 


9 40 P. M. 6, 8 


9 59 

r 37 

7 L 35 

9 49 

8 45 


Great fwell, with a ftrong 
wind from the fea,rendei s 
the obfervation fomewhat 
lefs certain. 


7 4 A. M. 2, i L 65 , s ea very quiet and rife and 

jglMv^Vur. 

10 24 A. M. 7, 2 44 

o 47 P. M. 1 1, 1 | 43 


1 11 P. M. 1 1, 1 H 57 

1 30 P. M. n, o S3 

2 52 P. M. 8, 9 31 

3 45 P. M. 7, 6 47 

4 18 P. M. 6, 4 71 

6 56 P. M. 1, 9 54 

7 28 P. M. 1, 6 L 50 

8 7 P. M. 2, 0 52 

7 52 A. M. 1* 7 L 54 

8 21 A. M. 1, 7 47 

11 4 A. M. 7, 3 I 56 

0 5s P. M. 1 1, o 34 

1 58 P. M. i2, o H 35 

2 17 P. M. 12, o 34 

2 46 P. M, 11, 0 30 

4 5 o P. M. 6, 7 31 

; 7 53 P. M, o, 7 L 48 
8 42 P. M. 1, 3 41 

11 4 P. M. 6, 7 49 





[ 598 ] 


piy of o b- i 
&ivation. 

\pparenl time 

^2 


Nov. 

11 26 , 

h r 

8 ir A. M. 

*» s 

3 6 

q r A, 

2, 3 

45 


n 23 A. M. 

6, 4 

36 / 


2 15 P. M. 

ix, 7 

37 


2 46 P. M. 

11, 8 i 

Hal- 


3 2 5 p - M* 

10, s 

49 


5 25 P. M. 

6, 7 

41 t 

S 27* 

7 42 A. M. 

x» 5 

3^ 


g 2 A, M. 

0, 9 

LS5< 


9 37 A. M. 

1, 2 

S c< 


8 6 A. M. 

i> 6 

47 1 


0 5P.M, 

6,55 

65 


0 43 P. M. 

7* 45 

6a 


2 58 P. M. 

XX, 0 

H63 


. 3 33 P. M. 

XX* 0 1 

62 


| 4 ao P. M. 


86 

h 28. 

7 40 A. M. 

3, 0:: 

3« 


8 39 A. M. 

I* X 

40 


9 8 A. M. 

O* 5 

_ S3 


9 39 A. M. 

0, 1 

L 67 


10 3 A. M. 

°’ 1 

41 


0 48 P. M. 

6, 8 

49 


3 *7 P. M. 

ro, 8 

fl6 


3 42 P. M. 

xx» 0 

H46 


4 4 P* Mi 

0 

39 


-4 3 2 P* M. 

10* 7 

75 


6 20 P. M, 

6, 8 

38 

O 29* 

7 58 A. M f 

3» 6 

) do 

10 6 A.M 

X, O' 

45 


to 3t A. M 

r, 0 

Kfi 


0 ax P. M 

3» 6 

Kg 


a 24 P. M 

0* IS 



A great (well. 


A great fwell. 


j A great (well and high furl 
l but in the intervals very calm. 


r Swell fo great, and rife and 
i fall fo irrrcgular makes 
l obferving very uncertain, 
f Swell abated, and rife and 
{ fall more regular. 

Swell great, but comes in 
flower, with longer inter- 
vals, furf inconsiderable, 
. obferving very uncetain,. 


f Sea calm, and rife and fall 
l very regular. 


© * 9 ' 





[ 599 3 


D*y of ob-i Apparent time! , Tl1 * 

fervation.i I height. 


Nov. 
O 29. 




4 l 3 A. M. 

5 7 A. M. 

6 13 A. M. 

7 39 A. M. 

7 58 A. M. 
9 54. A. M. 

10 26 A. M. 

10 54 A, M. 

11 27 A. M. 

0 58 P. M. 

1 13 P. M. 
1 32 P. M. 

3 22 P. M. 

4 19 P. M. 

4 5* P- M. 

5 34 P* M - 

6 23 P. M. 
6 44 P. M. 
8 18 P. M. 


Decern 

1. 


1. 8 36 A. M. 

9 45 A. M. 
10 49 A. M. 
xi 23 A. M. 
ix 25 A. M. 
o 22 P. M. 
o 57 P. M.' 

2 13 P. M. 

3 54 P. M.: 

5 40 P. M. 

6 19 P. M. 

■ 7 13 p . m ; 

8 54 P. M.i 
Vox. LII. 



10, 4 

lOy O 

8 » I 
; 6 , 6 




[ 6oo ] 


Day of ob-' Apparent time Th ° 

fervation. 1 * hei B ht ' 


7 47 A. M. g, 

8 20 A. M. 8, 



By a mean of 69 obferva- 
tions taken as faff as pof- 
fible at every the lcatt rile 
and fall. 

Taken from the greateft 
and more regular rifes and 
falls by a mean of 52 ob- 
forvations. 


A great fwell. 
f A greater fwell, obferving 
J fomewhat uncertain all 
l this day. 

A very great fwell. 


r A great fwell 5 but very 
calm at times} obferving 
b upon the whole fome- 
what unco tain. 


The violence of the fwell has fo loofened the nails and twifted 
the iron of the poft, that It was uccefiary to take it off and 
repair it. 


* 

h 5. The poft was fet up again as near the former height as 
could be judged. 

5 31 P. M.J 5, 8 

6 49 P. M. 7, 7 


[ 6oi ] 


fervation, 

Nov. 
O 6. 


3> 7. 


S 8 . 


Apparent time 

The 

height. 

L 

10 

14 A. 

M. 

9 > 

5 

J 

11 

4 A. 

M. 

9» 

0 

59 

11 

49 A. 

M 

8 , 

1 

61 

1 

2 P. 

M.i 

7 * 

3 

49 

3 

29 P. 

M. 

4 >! 

0 

, 4 2 

3 

53 £• 

M. 

3 > 

8 

L? 3 ! 

4 

25 p - 

M. 

4 » 

0 

61 

6 

rg P. 

M. 

5 , 

4 

57 

6 

3 1 P - 

M. 

5 » 

1 

59 

6 

46 P. 

M. 

6 , 

3 

36 

7 

5 p - 

M. 

7 » 

1 

75 

8 

7 A. 

M. 

7 > 

4 

47 

8 

24 A. 

M. 

7 > 

8 

62I 

10 

9 A. 

M. 

9 » 

4 

, 4 i 

10 

39 A. 

M. 

10, 

0 

|H 69 

11 

12 A. 

M. 

9> 

7 

47 

1 

5 £ 

M. 

7 > 

8 

695 

4 

9 p - 

M. 

3 * 

4 

. 50 

4 

46 P. 

M. 

3 » 

2 

1 L 57 

S 

30 P. 

M. 

3 > 

6 

60 

8 

27 P. 

M. 

8 ) 

0 

! 48 

9 

32 A 

. M. 

8, 

5 

1 S S 

|n 

14 A 

. M. 

IO, 

3 

1 4® 


j' A great fwell in thefe I a O' 
obfervations, yet the rife 
and fall pretty regular at 
the fmaller fwells, and at 
l times the fea pretty calm. 


6o f A great fwell m this ob« 
48 < fervation, but all the o* 
L thers tolerably good. 



11 42 A. M. 
0 13 P. M. 

2 0 P. M. 

3 51 P. M. 
S 26 P. M. 

5 57 p - M * 

6 30 P. M. 

IO, j 

10, 5 
8, 5 
5 . 0 
3 > 0 

7 

3 > 0 

— 

72 

54 

85 

46 

69 

49 


S 9 - 

10 35 A. M. 

9 » 9 , 

66] 



0 19 P. M» 

u, 7 

. 7*1 



0 37 P. M. 

11, 8 

H89 



1 0 P. M. 

In, 8 

72 

* 


2 44 P. M. 

1 9 * 4 

66 
* rt _ 

mt a 


if 9 * 



[ 602 ] 


cyofob I Apparent time h ‘J t , 

fervAtion.j 


*» 

7 


5 

J, 

a6 

I» 

12 

I> 

3 

x» 

7 

a. 

5 

8, 

5 

3 » 

1 

2 * 

9* 


3 26 P. M. 

6 12 P. M. 

6 38 P. M. 

U 10. 7 3 2 2 

8 1 A. M. »: 

,xi 27 A. M. 9 
1 13 P. M. *2 
1 33 P. M. 7 8 9 io * 12 

1 45 P. M. 12 

3 1 P. M. ic 

6 !i P. M. 

6 59 P. M. 

7 38 P. M. 

8 5 P. M. 

0 - A 

A 

8 3a A. M 
A 
P 

2 35 P. 5 

4 51 P. M. 8, o 

5 23 P. M. 6> 7 

5 58 P. M. 4 > a 4 X 

8 ig P. M. i» o L 81 

8 59 P. M. i> 4 66 


7 46 A* M* 

8 7 A. M. 

8 37 A. M. 
(jH t At* M* 

9 26 A*. JVI. 
9 56 A. M, 

io 16 A* M. 

o 19 P* M. 
2 3a P. M. 

2 5* P. M. 


Sea very fmooth all t’lis day* 










pay of ob- 
fervation. 


Dec. 
h 12. 


O 13* 


D 14 . 


* * 5 - 


Appa: 


[ 603 ] 


rent time 


The 

height* 


3 7 P- M. 13. 

3 36 P. M. 1 2, 

4 47 P. M.11, 

5 12 P M. 9, 
5 29 P. M. 8, 


H46 
55 
39 
43 
54 


7 29 A. 
9 13 A. 
9 3^ A - 
9 57 A * 
;jc 38 A. 
o 12 P. 
o 50 P. 

3 46 P. 

4 10 P. 
6 15 P. 
6 37 P. 


M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 


3> 
o, 
o, 
o, 

l: 

7» 
*3> 

7> 95 


7 
9 
6 

9 

8 
o 
9 
5 
3 
7 


67 

r 4<> 

L 56 
46 
48 
50 
43 
H 53 
44: 

i 3 

62 


42 

49 


10 12 
10 29 

1 X 

o 
3 

4 

4 

5 
S 


15 

5* 

fi 

45 

8 

43 


A. M. 
A. M. 
A. M. 
A. M. 
A. M. 
P. M. 
P. M. 
P. M. 
P. M. 
P. M 
P. M. 


5» 

o, 

o, 

o, 

o, 

5» 

12, 

12 , 

12 , 

12, 

II, 


88 

47 
|L 52 

5° 
45 
461 
43i 
58; 
FI 50] 

37 
3°| 


8 46 A* M. ; 

9 7 A, M. 
to 30 A. M. 
10 59 A. M. 
u 23 A. M. 
ci 51 A. M., 

0 50 P. M. 

1 4 P. M. 


4> 67 
3> 57 
*»53 
i,ao:; 
1, 15 
7 

3* H 
3> 7 


60 

40 

50 

52 
L 78 
52! 
54: 


| A great fwell ; obferving 


vciy uncertain. 


54JObfcrving better. 


$ *5 




Dec. 
■ $ 15. 


% 17. 


4 ? 

I 

4>°4 

IX> 

56 

12, 

I 

ii. 

9 

11, 

6 


46 

11, 

43 

11, 

47 

11, 

0 


3? 16. 


9 24 A. M. 5, 3 
11 25 A. M. 1,86 
11 45 A. M. 1, 6 
o 5 P. M. 1, 54 
o 27 P. M. 1, 75 
2 16 P. M. 4, 9 
2 40 P. M. 5, 5 
4 28 P. M. io, o 

4 54 P. M. 11, 1 

5 26 P. M. 11, 5 

5 53 P- M. 1 1, 7 

6 12 P. M. 12, 3 
6 33 P. M. 


6 46 A. M. 9, 84 56 

7 14 A. M. g, 83 74 

,7 4 * A, M.J 9, 84 H 7a 






C 6 °s ] 


Day of ob- 
servation. 

Apparent time | 

The 

height. 


Dec. 

h 






¥ 18. 

8 

i 

A. M. 

9> 84 

68 


8 

26 

A. M. 

9> 

7 

70 


8 

55 

A. M. 

9> J 7 

78 


9 

14 

A. M. 

8, 96 

54 


ii 

26 

A. M. 

5> 

3 

61 


i 

28 

P. M. 

3> 

0 

72 


i * 

43 

P. M. 

3> 

0 

81 


2 

3 

P. M. 

2, 

5 

L 57 


2 

28 

P. M. 

2> 

6 

56 


2 

54 

P. M. 

2, 

9 

59 


4 

8 

P. M. 

4* 

6 

64 


4 

36 

P. M. 

5> 

~ 

3 

62 

"h 19- 

6 

5 6 

A. M. 


2 

54 

7 

3° 

A. M. 

9 > 

1 

51 


7 

54 A. M. 

9> 

1 

58 


8 

29 

A. M. 

9e 

3 

61 


8 

46 

A. M. 

9>&5 

H62 


9 

10 

A. M. 

9> 

5 

59 


IO 

15 

A. M. 

8, 

5 

53 


10 

34 

A. M. 

85 

14 

50 


1 1 

49 

A. M. 

6, 

5 

57 


2 

28 

P. M. 

2* 

8 

59 


2 

57 

P. M. 

2 5 

6 

„ 5 9 


3 

17 

P. M. 

2> 

5 

L 49 


3 

37 

P. M. 

2, 

8 

55 


5 

5 * 

P, M. 

5» 

3 

49 


6 

27 

P. M. 

6, 

5 

57 

O 20. 

9 

28 

A. M. 

10, 

I 

48 


9 

57 

A. M. 

to, 

3 

H 5 5 


10 

as 

A. M. 

to. 

0 

49 


0 

55 

P. M. 

6, 

2 

75 


3 45 

P. M 

3> 

0:: 

3 2 

* 

4 

10 

P. M. 

a, 

2 

L 44 


4 

3* 

P. M. 


6 

53 


4 

37 

P. M. 

S> 

3 

46 


Very lmooth all this day. 


f S well fo quick nothing cer- 
i tain can be done, 

Swells very quick. 

Swells very quick. 

Swells very quick. 











Pay of ob- j 
iervation* 

Apparent timej 

The 

height 

J. 


Dec. 

h 

t 





X 21. 

8 

6 A. 

M. 

6, 

6 

S4- 

to 

25 A. 

M. 

IO, 

1 

52 


IO 

50 A. 

M. 

io> 15 

H 45 


II 

16 A. 

M. 

IO, 

1 

5* 


II 

40 A. 

M. 

9> 

9 

52 


I 

56 P. 

M. 

6, 

7 

42 


2 

24 P. 

M. 

6, 

i 

55 


4 

38 P. 

M. 

3» 

t 

v 63 


5 

9 p * 

M. 

2, 

7 

L 51' 


5 

41 P. 

M. 


9 

57 

$ 22. 

9 

8 A. 

M. 

6, 

8 

53 

1 1 

42 A. 

M. 

IO, 

I 

42 


0 

6 P. 

M. 

IO, 

5 

H 52 


o 

26 P. 

M. 

IO, 

3 

5i 


2 

50 P. 

M. 

6, 

8 

63 


3 

IO P. 

M. 

6, 

2 

67 


5 

3* P* 

M. 

3> 

1 

59 


s 

52 P. 

M. 

. 2, 

7 



6 

22 P. 

M. 

. 2, 

S 

L 5O 


6 

39 p « 

. M 

.. 2, 

8 

60 


7 

3 p 

M-i 3 » 

2 

8t 


XCIX. Extras. 


[ 6 °7 ] 


XCIX. ExtraS? of a letter frtm M. de la 
Lande, of the Royal Academy of Sciences 
at Paris, to the Rev. Mr . Nevil Mafkelyne, 
F. R. S. dated Taxis, Nov. 18, 1762 

SIR, 

R«ad Nov. 25, T AM glad that you have proved, from 
l?6z ' X your own experience, the exaCtnefs 
of the obfervations of the diftance of the moon from 
ftars for finding the longitude at iea, as M. de la 
Caille had done in 1753. I am as fully convinced 
as you can be of thefe advantages, and am not a lit- 
tle pleafed to learn that you are about printing a con- 
cife method of computing the corrections of re- 
fraction and parallax. 

In the feCtor, which our members of the acade- 
my carried with them to the north, the plumb-line 

* This letter I received from M. De la Lande in anfwer to 
one I had wrote to him, “ in which I propofed to him, to 
« make obfervations at Paris, in correfpondence with others 
“ made here, of ocultations of fixed ftars by the moon ; in 
order to determine the exadt difference of longitude betwixt 
** London, Paris, and Greenwich : which is not yet certainly 
“ known with that accuracy which the nicety of modem aftro- 
** nomy feems to require ; and at the fame time defired him to 
** look out for the moft convenient opportunities for this pur- 
“ pofe, by means of the calculations contained in the French 
ic almanack, called the Connoiflance des Temps, of which he 
“ is the editor.” 

Nevii Malkelyne. 


4 I 


Vox.. UI. 


defeends 



[ 6o8 ] 

defccnds from an angle, an in the figure, fo 
that it is obliged to lall info the vertex of the 
angle, and moreover it pafles over a point A, 
with which it is made to oorvfpond, by the 
help of a miciofcope. It in a pity that Mr. 

Siflon ncglcdfced lo eflential a ctrcumftanec 
in your fetter, but that is not your fault. The febtor, 
with which M. de la Caillc made all his obfervations, 
and which is come into my hands fmee his death, 
has a fine needle at the center, from which the filvcr 
wire is fufpended by a loop, thus - - - - - 

M. Pingre, who is returned from the ifland ] 
of Rodrigues, has found the parallax of the fun j 
to be the fame as I have done, namely g" 4* I 
am not furprifed that you find it to be only 8 '' *, 
fince the Swedish obfervations, which appear to me 
to be very good, make it ffcill Ids than you have 
found it. Thefe uncertainties arife from our not hav- 
ing the difference of the meridians of the Cape, Rod- 
rigues, Tobolfki, Paris, and t London well determined. 
You are therefore quite rignt to colleffc together the 
obfervations of Jupiter’s fatellites, which will ferve 
to find thefe longitudes. I thank you for thofe which 
you have fent me, and I have hereto added thofe of 
the firfi: fatcllite which were made at Paris in 1761, 
for one can fcarce employ any but thefe for this pur- 
pofe. 

On the 19th of July 1763 wc (hall have an oc- 
cupation of antares by the Moon, on the 2d of 
November an occupation of Mars, on the 8th of Sep- 
tember one of mercury : they will be very proper for 
determining the difference of longitude between Lon- 
don and Paris. In 1764 there will be aftili greater 
1 nupibcr* 
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number. But if you have an inclination to undertake 
a labour of this kind, you may meet in the memoires 
of the accademy with occultations of liars obferved 
at different times, and find fome correfponding ones 
made at London, from whence you may deduce the 
difference of the meridians of thefe two cities, which 
we may be alhamed to fay we are uncertain of to 20". 
For whether it be 9' 1 5" or 9 ' 40" is difficult to 
determine : I mean of Paris and Greenwich. 

I am. 

Tours, &c. 

De la Lande. 


Obfervations of the if Satellite of Jupiter. 

t?6 r. h ' " 

July 22. Im. 12 45 30 Some clouds. Gregorian telef. of 2 * ft. 
July 29. Im. 14 39 13 Great telef. of 5 feet of Mr. Short’s. 
Aug. 14. Im. 12 56 21 NdWttfnitoi 'telefcopfc of 4 £ feet. 

Aug. 21. Im. 14 52 20 Gregorian tel efcope of 2 \ feet. 

Aug. 23. Im. 9 21 8 Thro’ vapours. Greg, telef, of 2 I feet. 

Sept. 8. Im. 7 42 7 Gregor, tel. 2 * feet. 

Sept. 1 5. Im. 9 39 48 Gregor, tel. 2 J feet. 

Sept. 24. Em. 8 17 26 Gregor, tel. 2 * feet. 

Sept. 29. Em. 15 45 18 Some vapours. Gregor, tel. 2 l feet. 
0 <£L 1. Em. 10 14 9 Gregor, tel. 2 l feet. 

Oft. 17. Em. 8 36 25 Gregor, tel. 2 i- feet. 

Oa. 31. Em. 12 28 7 Gregor, tel. 2 i feet. 

Nov. gTEm. 8 52 1 2 Gregor, tel. 2 & feet. 

Nov. 1 6. Em. 10 47 22 Tel. of 25 ft. refractor, a little doubtfu. 
Nov. 18. Em, 5 15 30 Thro’ vapours. Gregor, tel. 2 i feet. 
Dec. 6. Em. 7 16 0 Thro’ clouds, Gregor, tel. 2 § feet. 



[ 610 ] 

I beg you will anfwer for me the queftions pro- 
pofed to me by our worthy friend Dr. Morton on the 
part of Mr. Dunn. I obferved the exit of Venus at 
Paris with a tclcfcopcof i 3 feet, and an eye glafs of 
2 4. inches focus, and with a l'moaked glafs which was 
fufficiently dark, but I was not uncertain fo much as 
a Angle fecond. M. Meflicr obferved with a Grego- 
rian telefcope of 2 * feet, magnifying very nearly the 
fame as mine, and he agrees very well with me. 
M. Maraldi had a refracting telefcope of 1 5 feet, but 
he was tired at the time; and M. de la Caille had 
a refracting telefcope of Mr. Dolland which was not 
well put together, and did not terminate objects dif- 
tinCtly. I took for the moment of the contact: the 
1 ft inftant of Venus’s limb railing the fun’s limb in 
the flighteft manner. The account of thefe obferva- 
tions will be in the memoirs of the academy for 1761, 
which is almoft printed off. 

We reckon the longitude between Greenwich and 
Paris to be 9' 20" : but I do not know what are the 
obfervations upon which it is founded. The preced- 
ing obfervations will contribute hereto. 


C. Ob/cr- 
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C. The Obfervations of the internal Contact of 
Venus with the Sun’s Littib^ in the late 
Tranfit , made in differ ent Places of Europe, 
compared with the Time of the fame ContaEl 
obferved at the Cape of Good Hope, and 
the Parallax of the Sun from thence deter- 
mined. By James Short, A. M. F.R.S. 

Read Dec. g, ."IT N the fummer of the year 1760, the 
1 7 (>z - JL Royal Society refblved to fend fome 
proper perfons to proper places of the globe, in order 
to obferve the tranfit of Venus, which was to hap- 
pen on the 6th of June, 1761. In confequence of 
this refolution, they appointed meffieurs Mafkelyne'and 
Waddington to go to the ifland of St. Helena, and 
meflieurs Mafon and Dixon to go to Bencoolen, a fet- 
tlement belonging to the Eaffc India Company, on 
the ifland of Sumatra. Two refkdting telefcopes of 
2 feet focal length each, with an objed glafs micro- 
meter of 40 feet focus adapted to one of them, an 
aftronomical clock, and an equal- altitude infirument 
were ordered, by the fociety, for each of thofe places. 
The munificence of his late and prefent Majefty, pa- 
trons of the Royal Society, defrayed the expcnce. 

Mr. Malkelyne and his affiftant arrived at St. He- 
lena in the month of April 1761 j but Mr. Mafon 
andt his affiftant, being detained at Plymouth by an 
accident, on their arrival at the Cape of Good Hope 
in the month of April 1761, found it was too late 

to 
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to reach Bencoolen, and therefore refolved to ftay at 
the Cape, and to make their obfervations there ; and 
it was extremely fortunate they did fo, for, by rcu- 
fon of cloudy weather, Mr. Mafkelyne was hinder- 
ed from making the proper obfervations, and in that 
cafe, the obfervation of the internal contact at the 
egrefs at Bencoolen, when compared with the fame 
obfervation at Greenwich, could have determined 
nothing with regard to the parallax of the Sun. 

To determine the parallax of the Sun, by means 
of the obfervations of the internal contact of Venus 
with the Sun’s limb, made at two different placer, 
it is abfolutcly necellary that the difference of longi- 
tude between thele two places be exaflly determined. 
For this purpofe Mr. MafOn applied himfelf aiTiduoully 
to obferve the eclipfes of Jupiter’s fatellites, and Mr. 
Green, the affiftant obferver at Greenwich, obferved as 
many of the fame eclipfes, as the unfavourable leafon 
would allow. Dr. Bevis and myielf likewife obferved 
the fame eclipfes in Surry-Street, London. The in- 
fuffaciency of thefe fort of obfervations in determining 
the longitude of places, where accuracy is required, is 
well known to thofe who have the practice of them. 

By comparing the obfervations of the firft and fe- 
cond fatellites made at the Cape with thole made in 
Surry-Street*, the difference of longitude between 
Greenwich and the Cape, comes out, on a mean, 
s= i l 13' 30", and rejecting thofe of the fecond fa- 
tellite, which are always more uncertain than thofe 
of the ffrff, I fix the difference of longitude between 
Greenwich and the Cape of Good Hope = 1 h 1 3' 3 5", 
which I have made ule of in the following compu- 
tations. 

* Vid. Phil, Tranf. vol. in. part t. 

In 
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In order to afcertain the Sun’s parallax, with more 
certainty, I have compared the observation of the in- 
ternal contact at the egrefs at the Cape, with the ob- 
feivations of the fame con tad made at fifteen diffe- 
rent places in Europe. But, before I pioceed any 
faither, I {hall mention the times of fuch obfervations, 
fiom whence I had them ; and the longitudes of thofe 
places, and fiom whence I likewife had thofe. 


Internal Contaft At h 
Greenwich - at - 8 
Slurbum Gift. at? 


in h in 

xg o from Phil. Tran f, Longitude fiom the Cipc sss i 13 34W from Phil Tunfdi 
15 10 from ditto - - - - - from Greenwich e=so 4 1 W« Ham ditto. 


8 *i 

Savile-Hotife • at 8 lo 

I flceaid * * At 8 0 

Paris - * * at 8 ?8 

8 28 

Bologna - * at 9 4 

„ 9 5 

Home ** * * at 9 9 

Drontheim * at 9 1 
Upfal - - * at 9 28 

9 28 

Stockolm - - at 9 30 
9 3 ° 

Hernoftnd - at 9 28 
Calmar - - at 9 23 
Abo - - at * 9 4 <; 

K oinea - - (at 9 54 
Caianeburg * at *0 S 
Cape of G* Hop# at 9 39 
9 *9 


>4 

22 from ditto - • • 
21 from ditto • • * 
25 from ditto * - • 
29 

44 from ditto * * * 
o 

36 from a private letter 
49 fiom a prmte letter 
3 from Phil. Tranl. - 

8 from ditto * - « 
1 r 

52 fiom Swedifh acts 
40 from ditto 
t,9 fiom Phil. Tunf* 

8 ftom ditto - • 

40 from Swedifli atii* 

48 from PhiLThwft 
5* 


from Grccmwich 2x0 o 30 W. from ditto, 
from Greenwich sso 18 32 W, from ditto, 
fiom Greenwich as 0 9 lo X. fiom Conu. des Terr 

from Paris - - sss o 36 5 E. from ditto. 

fiom Paris * - ssso 40 37 T. from ditto, 
from Greenwich sao 43 58 X. from a privite letter 
from Paris - - ass I x 10 I. from Phil* Txanf. 

from Pans - * ski 3 xo E* fiom Conn, des Tear 

fiom Pur • • asi * 12 t fiom Phi’. Tianf. 
fiom Stccholm srso 6 27 W* fiom bwediib jfh, 
frtmPms - - xzx 19 17 t. from Phil* Tnnf. 
turn Paris - * «* x 27 a8 E. from ditto, 
fiom Scotkolm sac 39 20 X* from bwedifh uPs 
fiomGaeen^jcbKai 13 35 X. from Phil. Tnni. 


As there were feveral obfervers at feme places, I 
have therefore fet down the two extreme obfervations, 
that I may afterwards take the mean of them. 

One reafon, I apprehend, why the obfcivers, even 
at the fame place, c|ifl* cr * omc icconds in the time of 
the contadt, may ariie from this, that fome of them 

* In the Phil. TranCuSHons. it is at 9" 46' 59", but that this 
ii a miftakc, in writing down the minutes, may be cafily proved. 

judged 
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Judged of the contact when there was no light be- 
tween the limb of Venus and that of the Sun, others 
did not imagine the contaft to happen, till they loft 
a part of the circumference of Venus; I (hall there- 
fore fet down the difference between the obfervers, at 
the fame place, that an eftimate may be formed of 
the limit of this error. 

Obfervers at Greenwich - 3 Difference in obfervation 

at Bologna - -4 ------- 

* at Paris ~ - 6 ------- 

at Shcibum Caftle 2 ------- 

at Cnmbtidge - 2 ------- 

at Stockolm - -2 ------- 

at Upfal ~ - 3 ------- 

at Tornea - -*2 ------- 

at Cape of G. Hope 2 ------- 

at Carlferona - 2 - -- -- -- 

The mean, therefore, of all thefe comes out to be 
— 6", 6, an error that may be committed in judging 
of the contact, even at the fame place. 

After having computed the parallaxes of longitude 
and latitude, on the luppofition that the Sun's paral- 
lax was = 8 " 4 ., for each of the above places, I 
compared the obfervation at each place with the ob- 
fervation at the Cape of Good Hope, and deduced the 
Sun’s parallax from each, as may be fecn more fully 
in the following table, 

* M. de la Lande, in a letter to Mr. Mafleelyne, fays that 
M. dc la Caille obferved with a Telefcope of Mr. Dol land's 
conftru£Uon, which was not well fittt d up } it may, therefore, 
be prefumed that there is fome miftnke m the obfervation of 
M. Maraldi, becaufe his obfervation is 1. *< r than that of M. de 
la Caille, and differs fo confiderably from the reft. 



I, 



1 " 1 'J 

9 ^ 30 Cape, 6 R Otpe. 


rw 6 C Cape, 93930 Cape 6 ft Cm*. 9 1 <M<> Cape, 6 8 c, Pf» . 

? ^aal). M. r 1 1 Gitcuwith. 1 17 j|6 =sD. M. r 1 * Shu burn. * *4 ^a gl\ M» 

5 *6" M . ,7 >7 ■' * •* M ... „ 1 i0 _ H * '.J 1 ! ’’ j. " 

; 10 oGiicmtkh — 4 3 1( > 12 Sunburn Xo 


’> it is , 7 *9 
; 10 oGuemuwi 


/i 15 7 *9 

X,J % 1^ '2 Savilc*houle 


pai illax ss 8, 42 


Sun's pnalhx 8 , 1 ij 


•houle *f 4 

Sun’ pit til ix ss a f 37 


0 ,9 50 Cape 6 8 Ope. 9 39 30 Cape 6 8 c 'V r * ! 

r 30 7rs=D. M« 1 1- J-iiUaid. y 4 ?c; szD,M. 3 * 1 ’ain. 

T 7 41 T 17 , // 8 33 25 7 * " 

g 0 a T U&Mrd Hr *° 8 z8 2 7 Pans *"* 4 

7 i»i> n 6 58 // 

$uu% pAialla* =s 8, 69 Sun’s parallax ss 8, 4 a 


9 39 10 Cipc <> 8 Cape. 
o?o 32srl). M, 7 38 Dmnthum. 

9 10 t8 8 46 , 

0 1 40 Diontheim -*-17 

” 8 29 „ 

Sun'* panllax sj 8 ,a 3 


a 39 30 Cape 6 8 Cape. 9 39 30 Cape 6 8 Cipc 

0 x y^ssD.M. 2 18 Stoikolm, 0 % * 3 ssD. M» a at 6 Hcinufond. 

M*"?*. , , * 8 ~ lS - 9i: w„ . * 54 . < 

9 30 to Stotkolm — * 0 s? Hergofand + *1 

l"' ' 8 T$ „ 8 43 , 

t Suit’s parallax sss 8, 48 Suit’ . pirullax ss 8, 6R 



6. 


h 

6 8 Cipe. 

9 39 «;o Cape 

70£=1>, M# 

29 lologna. 

9 u 30 

* 37 

<5 4 37 Bologna 


6 33 

/t ‘ 

Sun\ paulUx ss 8,0 1 

9- 


h , 


9 W 5° 

6 8 0 ipe. 

» t t a 


9 39 5 o <V 
0 14 3 ?s sIa M. 

9 S 4 4 * 

9 43 30 Aba 


6 8 Cape, 
% %q Abu* 

*8 38 


Sun’* parallax s 


Vol L 1I. 




i) 30 50 Cape 6 8 Cape, 
o 38 5 ssD. M> % 30 C tjanebtug, 

r© *7*55 , 5 , ? . " 

ro 8 39 CajanebuitU 4- *1 

ns // 

Suft'i parallax sc 8,33 


1 fliall 
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T (hall explain this table by the example of the 
obfervation at Greenwich compared with the obfer- 
varion at the Cape, which is the firft in the table. 

9 h 39 7 S q// IS ^ ie mean t -* le t,mcs °* “iter- 
nal contaCt obferved at the Cape, i h 13 ' 3 $" is the 
difference of longitude between Greenwich and the 
Cape, this being fubftraCted from the time of the ob- 
ferved contact at the Cape, leaves 8 h 26' 15" for 
the time the obfervers at Greenwich fhould have 
feen the contact, if there had been no parallax of 
Venus } fubtraCling therefore the time of the obferv- 
ed contact at Greenwich from this time, the remaind- 
er, 7' 15" is the efFe£t of the parallaxes of longi- 
tude and latitude at the two places of obfervation. 
But the effeCt of thefe two parallaxes at the Cape, 
on the fuppofition of the Sun’s parallax being = 8 // -*, 
is = 6' 8", by which quantity of time the obfervers 
at the Cape fhould have feen the internal contact later 
than at the center of the earth : and the effeCt of the 
fame parallaxes ^at Greenwich is =r= 1' 1 1 // , by which 
quantity of time the obfervers at Greenwich fhould 
have feen the internal contact fooner than at the 
center of the earth. The fum therefore of thefe two 
quantities is =5 7' 1 9", by which quantity of time 
the obfervers at Greenwich fhould have feen the in- 
ternal contact fooner than the obfervers at the Cape 
in abfolute time, had the Sun’s parallax been =8 // 4* 
But the difference in abfolute time as found by ob- 
fervation, as above, is only = 7' 1 5", therefore the 
Sun’s parallax, by fuppofition, viz. 8", 5, is to the 
parallax of the Sun found by obfervation, as y' 19" 
*$ to y ! 1 5", which gives 8 // , 42 for the Sun’s paral- 
lax, on the day of the tranfit, by this obfervation, 

which 
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which numbers and refult are fet down in number 
lift, and fo of all the reft in the table. 

By taking a mean of the rcfults of thefe fifteen 
obfcrvations, the parallax of the Sun, on the day of 
the tranfit, comes out = 8", 47, and by rejecting 
the 2d, the 8th, the 12th, and 14th refults, which 
differ the moft from the reft, the Sun’s parallax, on 
the day of the tranfit, by the mean of the eleven 
remaining ones is = S'", 52. 

We have received from Sweden feveral obfervations 
of the total duration of the tranfit from the internal 
contact at the ingrefs to the internal contact at the 
egrels, and alfo the obfervation of the fame duration 
by M. Chappe at Tobolfk in Siberia, and by feveral 
.perlans in .the Eaft Indies: but the differences between 
.thefe durations are too fmall to determine with any 
accuracy, the Sun’s parallax from them, by compar- 
ing the duration at one place with the duration at 
another place. 'The greateft difference between them, 
and the duration at Tobolifk (which is the leaft) a- 
mounting only to 2' and the leaft difference 

amounting only to i' 4" : in which fmall quanti- 
ties the unavoidable errors of obfervation muff; bear 
a confiderablc proportion, and yet by comparing fif- 
teen total durations obferved at different places with 
the total duration obferved at Tobolilt, I find the 
.following rcfults of the Sun’s parallax from each 
.of them. 


Cajancburg 
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Cajaneburg =: 9 50 

Cahnar - - i=s 9 00 
Calcutta - ~ rss 9 50 
Ilernofand = 9 50 

Abo - - - =3 8 75 

Stockolm - = xi 00 
Stockolm - = 10 75 

Upfal = 725 

Upfal - - - = 6 70 

Upfal - - - = 9 00 

Tornea - - = 12 00 
Tornea - - = 14 00 
Madrafs - = 9 7 ° 

G. Mount - = 8 50 

Tranqucbar = 8 75 


The mean of thefe fifteen 
refults gives the Sun’s 
paralIax=9 / ' / , 565 and if 
we rejedt four of them, 
which differ the moft 
f from the reft, the mean, 
of the remaining eleven, 
gives the fun’s parallax 
== 8", 69. 

» 

J 


However, on calculation by another method, I 
find fo great an agreement between them, on the 
fuppofition that the Sun’s parallax is == 8" 4., that I 
have determined the Sun’s parallax from them atfo, os 
a corroboration of the Sun’s parallax being very nearly 
the fame as found by the obfervations of the internal 
contacts and this is done in fuch a manner that each 
oblervation of the total duration, at any one place, 
determines the Sun’s parallax independent of any oh- 
lervation of the fame duration made at any other 
place, and in which an exadt knowledge of the lon- 
gitude, of the latitude, and of the time at the place 
of obfervation is not required ; all that is necellary to 
be known is the time of duration from the internal 
eontadfc at the ingrefs, to the internal contadf at the 
egrefs, and that the clock moved equably during the 
5 interval 
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interval of the contacts, and that the leaft diftance 
of the centers of the Sun and Venus, as feen from 
die center of the earth, is alfo known. 

The method I have followed, in this enquiry, was 
by finding the total duration at the center of the 
earth : in order to find this, it was ncceffary to know 
the leaft diftance of the centers of the Sun and Ve- 
nus as feen from the center of the earth. By the mea- 
furements of the diftance of the limb of V enus from 
the Sun’s limb taken at Savile-Houfe, and alfo by 
the like meafurements taken by Mr. Haydon at 
Lefkeatd, 1 found, on the above fuppofition of the 
Sun’s parallax, that the leaft diftance of the centers, 
as feen from the center of the earth, was = 9' 32". 
The total duration, therefore, at the center of the 
earth was 5* 58' 1 ". 1 have compared the feveral 

obfervations of the total duration with this central 
duration, and from each I have determined the Sun’s 
parallax, as may be feen more fully in the following 
table. I have infeited in this table the alteration of 
duration by one fecond of the Sun’s parallax at each 
place, by which may be feen the quantity of error 
in the determination of the Sun’s parallax arifing from 
any quantity of error in the obfervation. 

The times of the total duration at thofe different 
places 1 have taken from the Phil. T ranfadlions •, only 
thofe of Calmar and Cnjancburg I have taken from 
the Sweedifh a<fls j the internal contact at the ingrefs 
at Cajancburgh, in thofe adts, is at 4 h 18' 5", where- 
as it fhould be at 4 1 ’ 19" 5", as may be eafily proved, 
this being an error in writing down the minutes, 
which has happened more than once in thefe obferva- 
tions, occafioncd by the hurry of writing down the 
times of the obfcivatiuns. The obfervations in the 

F/aft 


0 / 
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Eaft Indies I have taken from letters Tent by thcEaft 
India Company to the Royal Society. I have alfo been 
obliged to make a correction of the minutes in the 
obfervation at Tranquebar and at the Grand Mount, a 
place about 8 miles to the S. Weft of Madrafs. 


X* 

Cajaneb, 

2 . 

Calmar. 

3 - 

Mcutta 

4 * 

Hcrnof. 

s- 

Abo. 

e. 

TobolUt. 

7 - 1 8 . j 

jtockolm Stuckolm 


S 5 * « 
* 5 

mm 

SB 

WSm 

m 

1 t tt 

SS* 1 
7 1 « 
>' s° *5 

<; <;o 26 

. J 

s, :4 

- "i 
jS 1 

_ 9_3 

5 4 * 5 * 
C d8 50 

1 4 44 h ' "1 

e 58 1I5 eg j’as; Duration it t tie » mtre of the earth. 

7 ^4 7 ^ as: l fktt < t } a from a parallax of 8", s , 

r - 0 a? r J T \oTi “*■ ,)ui ,r " K,n ,lfim * ptralUtc of 8", 5 of thcSua, 

] cn n.c r cm a - DuntiMtobh ved. 

^ 7 T r> " *4 ~~ - 1 »H. ‘ 1 ob tn uioia and a parilhx of S', 4” 

S 49 5 6 
5 49 54 
— % 

5 5 ° 4 < 

$ <0 V 

i 5 ° »$' 

5 5 ° 9 
’ - 6 

4 * 

4 - 1 

— % 

0° 4 . 8 ' 

o° 44 

9 ° 

4' 

$° 4 ? 

fr, fii 

i()° 40 

-* iluiti 1 the ‘u It ingref. without icfraftioa, 

4 t" 

" 57" 

ta 

«< 

■ 1 v 

. M 
8", 63 

. i # 

8", t6| 8", 2? 

— A 1 mi ion of Duration by 1" of Qipatallaic, 

- i'n ill ix id tin Jon fioro the obfervation. ~ 

~ $",C 3 

r 

8", 4 < 

. > > 

9 - 

Upfal. 

10. 

Upfcl. 

IX. 

Upfal, 

n* 1 

Tornea, | 

*?• 1 

Tornea. | 

14. I 

Madrafs, | 

15. 1 16. 

0 .Mount T lanqueb 


h l j 

5 5 * 1 
7 31 

h / // 

5 5 * » 
7 33 

5 5 ° 

<; <>o 2 

h i ,4 

5 58 * 
7 18 

h ; 44 i 

s 5* « 
« 7 

h 

5 58 '* 
8 7 

h , 

i 9? 1 

6 33 

h t ^ tt 

L /g r — Duration at the center of the earth. 

| 6 q-?! 6 24 — * of parallaxes, ftom a paiallux of 8", 5. 

5 50 48 
5 5 ° 7 

5 »S 
5 t;6 26 

5 49 54 
1 40 9 

5 4 » 54 
1 50 *> 

5 51 *8 
S 41 
+ '1 

5 5 ' *« 

5 SI 20 

IftiM ililllillllltPliiiiiiftliii 

— 21 

— a <5 

— 2 

+ IS 


— % 


^ 1° 20 

aq 

3" *9' 

J^ll' 


2<) 9 2? 

» 9 * 51 

*£, 4 * 

*= Altitude of the 0 \t inpteft withou* refmioa. 

Bi 

is 

MBS 

“r 

, 17 #1 

T", oj 

46 

4 <>" 


sr Ah cut ion of dtn itiim by 1" oi 0«paraHix. 


S ",54 

*V 4 

8"» 

67 

8''. 59 

8BS r unliax of the bun tiom the obfervation, 


This table explains itfelf. If we, therefore, take 
the mean of the Sun’s parallax a riling from each of 
thofc fixteen total durations, it will be found = 8", 
48, and if we rejeCfc the obfervations of number 
7th, 8th, 9th, 10th, i2tb, 13th, and 14th, which 
differ the moft from the reft, the mean of the nine 
remaining ones gives the Sun’s parallax ■= 8", 55, 
agreeing, to a lurprizing cxa&nels, with that found 

4 ty 
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by the obfervations of the internal con tad: at the 
egrets. 

The obfervations at Tobolfk and Cajaneburg I look 
upon as very good ones, they differing in the total 
duration only fix feconds ; this error in obfervation, 
from what is gone before, may be very eafily allowed. 
The obfervation of the internal contact at the ingrefs 
at Stockolm is, I believe, too foon, and the uncertain- 
ty of this obfervation may be eafily granted, when it 
is confidered, that the Sun was only 3 or 4 degrees 
above the horizon at that time, and we find a differ- 
ence of z2 // between the obfervers at Upfal, where 
the fun was about the fame altitude. This, I appre- 
hend, was owing to the undulation on the limb of 
the Sun, occafioned by the vapours near the horizon : 
but the fame reafon cannot be given for the obferva- 
tion at Tornea, where the Sun was about io J degrees 
high, at the time of the internal contad at the in- 
grefs, unlcfs there was an undulation at that altitude 
alfo, which may have been the cafe, though not 
mentioned. I have reafon to believe that the error 
of obfervation at Tornea is at the egrefs, where in*- 
deed the two obfervers differ confidecably. 

The parallax of the Sun being thus found, by the 
obfervations of the internal contad at the egrefs,, 
— - 8", 52 on the day of the tranfit, the mean, ho- 
rizontal parallax of the Sun is = S''', 65. 

I cannot help taking notice on this occafion, of a . 
method employed by fome aftronomers, of determin- 
ing the diameter of Venus by the duration of the 
egrefs over the Sun’s limb : for I am fully fatisfied, 
that the belt eye, affifted by the bed, telefcope, 
and in the beft and cleareft air, could not fee the 

very 


\I/ 
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Hft contact of Venus with the Sun’s limb,; but 
VeI \ ' hflV£5 lo ft f 12 ht of it fcveral fecpnds before flic 

more 


diameter oi TIT , n T lpw 

.f&ie in paffing over the Sbns limb. And to lhew 
SS fiXr* and in a ftronger light, I fhaihmemion 

,, f§?Ps*w 2»s wiwipifw 

' SFf at SaviiJjioufe, and found == 59". b " t $ * e , 
aLI^Ltx df the egrefs obferved there, the diameter of 

tffo at die €aoe 
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ferved== i8' / 31", and if we fuppofe the diameter 
of Venus = 58", and the diameter of the Sun 
jV'j yi"-, the duration of the egrefs at Rome will 
be found ===18^ 1 S " 3 which duration being lefs than 
the obferved duration, it, therefore, follows that the 
diafdeter of- Vends was fnore than $%*' On the day of 
the" tranfit, and the duration of the egrefs at Paris, 
obferved by M. delaLande and P, Clouet, by Mr. 
Mallet and Mr. Bergman at Upfal, by M. Chappe at 
Tobblfk, and by myfelf at Savile-Houfe, prove the 

fame thing. ! , , . . 

Qbfervatiohs 'df the tranfit of Venus and Merputy: 
qve*';th& /Sun have jbeen* reckoned -by afbronomers 
(if *tine' b known) as very proper to 

■determine 'the' diffetdfidM'^ the dongi|ud^., ; ^.|^e 
places of obfervation; even in many refpecis. prefera- 
ble,*^’ theSdbfbrvations of Jupiter’s fafollites.- I ifhall 
therefore fet down in the following table the ; longi- 
tudes, from Greenwich obfervatory of the different 
places, where the late tranfit of Venus was obferved, 

drawn from the faid pbfervatipns? 




ft: 


i ^7^. 
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Place®. Longitude in time latitude. 


Greenwich Obfervatory |oo oo ®o 28 37 North. 

Shirburn Caftle - - , o 3 47 Weft. 5* 39 22 N. 

Lefkcard, Cornwal - ~] o 18 47 W. 50 20 55 N, 

Paris - -- -- - §09 10 Eaft. 48 50 14 N, 
Bologna, Italy - - - o 45 15 E. 44 29 36 N. 

Rome ----- <c 49 38 E. 41 53 54 N. 

Drontheim, Norway * o 44 *6 E. ’63 29 10 N. 

Upfal - - - - - 1 10 16 E. 59 51 J>o N. 

Stockolm - - - - 1 12 17 E. 59 20 SO»N. 

Hcrno&nd - r 11 7 E. 60 38 o N. 

Calmar - - - - 1 5 28 E. 56 40 30 N. 

Abo - - - - - x 28 18 E. 60 27 o N. 

Tornea - - - - 1 36 44 E. 65 50 50 N*. 

Cajaneburg 1 51 47 *E. 64 13- 30 'N, 

ToboMc, Siberia * - -1 4 32 52 E. .58 i2 22 N. 

Madrid - - - - A o 13 26 -W. 40 25 o N. 

St. John’s, Nawfoundl. f t 3 31 12 W. 47 32 o N. 

Madraft 5 20 10 E. 13 '8 0 N. 

Rodrigues - - - - - 4 1 2 34 E. 19 40 40 South. 

Cape of Goad Hope *- - ax <1*3 131 E. 33 55 42.fi. 

Calcutta, Bengali - ;C5 • 58 t* 4 '£- W m 

St. Pcterfburgh - - - a i 20 E, 59 56 o N* 

Tranquebar - - - ■ j 18 8 E. 1056 oN. 

Pondicherry - - - • ? it 50 E. 11 56 30 N. 

Kingfton, Jamaica % - ■ 5 6 ji W. 

Port Royal, Jamaica - 5 7 2 w 

| If tW ohfervation at SavHe-Houfe Is compared 
with the obfemtion of M. de la Lande at Paris, the 
difference of longitude between the royal obfervatories 
at Greenwich and Paris is =29' i6 // . 

* The latitude of this place was fent to the Royal 
Society, but no longitude of it, and therefore the m** 
*, ternai contaa: at Tobolsk could not be compared with 
" - ' >’1hat 
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that at the Cape of Good Hope for the purpofe of 
the Sun’s parallax. 

Mr. profeffor Winthrop went, at the expence 
of the province of Mafiacjiufet’s-Bay, to St. John's 
in Newfoundland, to obferve the tranfit of Venus, 
which he did with great care, and as much exadftnefs 
as the low fituation of the fun at that time would 
permit. The internal contact happened there at 
4 h 47' iy". He had no other way of determining 
his longitude from Greenwich, at that time of the 
year, but by taking the distance of a liar from the 
Moon, which gave him 3 h 20' 56" for his longitude 
from Greenwich, and therefore his obfervation of the 
internal contact could not be compared with the fame 
obfervation at the Cape. 

$ The longitude of Kingfton In Jamaica is deter- 
mined by the obfervation of the tranfit of Mercury 
over the Sun on the 25th of OAober 1743 O. S. 
mentioned in the Phil. Tranfadtions: the effedt of 
the parallaxes is confidered, and here included. 

The longitudes .pf Tornea and Madrafs are deter- 
mined from the cont£& at the egr£fs, becarrfe 'I have 
good reafon to believe that the obfervation at the egrefs 
at thefe two places was not correct, and the obferva- 
tion of the contact at the ingrefs is more certain than 
that of the egrefs, and the obfervers at the ingrefs at 
thefe two places agree to 2". 

The elements l made ufe of in the preceding cal- 


culations are 

The Sun’s diameter - - 

The diameter' of Venus ----- 
The 'horary* motion of Venus ini 

*>«■ p** J 

4 L 2 


O / // 

=S 4 O 31 31 

ess o o 59 

5=0 3 59» $ 

The 
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The angle of the orbit of Venus \ 

with the ecliptic - - -I 

The difiance of the centers of the"! 
Sun and Venus as feen from the ✓ 
center of the earth - ~ - -J 

The difference of the parallaxes! 
of the Sun and Venus - - 


i // 

30 IO 

9 3 2 
o 21,35 


I {hall now give the method I followed in thefe 
calculations. 

In Tab. XIX. Fig. xft. Let FG reprefent the ho- 
rizon, Z V H a vertical circle palling thro’ the center of 
Venus, PVR a circle of declination, BV a circle of 
latitude, E C the ecliptic, O V N the orbit of Venus, 
VL the parallax of altitude, VN the parallax of 
lo gitude, LN the parallax of Latitude, ZVP the 
angle of the vertical with the circle of declination, 
BVP the angle of the equator with the ecliptic, 
ZVB the angle of the vertical with the circle of 
latitude, E V O the angle of the orbit of Venus With 
the ecliptic, ZVO the angle of the orbit of Venus 
with the vertical, ZP the complement of the lati- 
tude of the place, V P the complement of the decli- 
nation of the planet, ZPV the horary angle or dis- 
tance of the planet from the meridian, ZV the com- 
plement of the altitude of the planet. 

In the triangle ZPV, the fidcs ZP and PV and 
the angle ZPV are given, therefore the angle ZVP 
may be found, and alio the fide Z V, and as the par- 
allax of altitude is to the horizontal parallax as the 
cofine of the apparent altitude is to the radius, there- 
fore L V is found. BVP added to or fubtra&ed from 
ZVP, as the nature of the cafe requires, leaves the 

angle 
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angle ZVB* the angle ZVB fubtradled from BVO 
leaves ZVO = to the angle of the orbit of Venus 
with the vertical, ZVO = LVN. Therefore in 
the right-angled triangle LNV, the angle LVN be- 
ing given, and the fide L V, the fide VN, = the par- 
allax of longitude, and the fide L N, = to the paral- 
lax of latitude, may be found. The parallax of lon- 
gitude is reduced to time by knowing the horary 
motion of Venus in her otbit or path. Thus the value 
of one fecond of longitude is known in time. But 
to reduce the parallax of latitude to time, in Fig. 2d. 
Let ECP reprefent the ecliptic, Or B the path of 
Venus over the Sun as feen from the center of the 
earth, LRD the path of Venus as affedted by paral- 
lax at any one place, C r the nearest difltancc of the 
centers of the Sun and Venus as feen from the cen- 
ter of the earth, OR the ncareft diftance of the 
fame centers as lcen from the place of obfervation, 
Rr or NV the parallax of latitude, CS the Sun’s 
femidiameter, VS the (emidiametcr of Venus, N't 
the difference of the femichords rv and. R V, C V 
and C = the difference of the femidiamcteis of 
the Sun and Venus. 

In the right-angled triangles Crv and CRV, two 
Tides are given, therefore the other fides r v and R V 
may be found the difference of thefe two fides N v 
being reduced to time, by the horary motion of Ve- 
nus In her path, will give the time anfweiing to the 
parallax of latitude. The parallax of longitude being 
added to or fubtradted from the Parallax of latitude, 
as the cafe requires, will give the retardation or acce- 
leration of the contact at the place of obfervation, 

aftet 
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after or before the contact as feen from the center of 
the earth. 

In all the above calculations, I have confidered the 
place of Venus, with refpeCt to the center of the 
Spn, both in right afeenfton and declination j and I 
have neglected the fractions of feconds in the refults 
of the parallaxes of longitude and latitude, and I have 
always taken the fecoud that was neareft to the frac- 
tional part. , . 

I take this opportunity of acquainting the Royal 
Society, that I have, by means of an achromic ob- 
ject -glafs micrometer of 40 feet focus adapted to a 
reflecting telefcope of two feet focal Length, meafured 
the leaf! and greateft diameters of the Sun, and I find 
the apogcal diameter = 31' 28", and the pcrlgeal 
diameter res 32' 33 


CL Some 
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Cl. Some Suggeftions concerning the prevent- 
ing the Mi J chiefs ^ which happen to Ships 
and their Majis by Lightning ; being the 
Subfiance of a Letter to the late Right 
Honourable George Lord Anfbn, firjl 
Lord of the Admiralty, and F. R. S. by* 
William Watfon, M. D. F. R> S, 

My Lord, 

Read Dec. 1 6 , A S I am well apprized of your Lord- 
' 76z ' Jl JL blip’s attention to the public fer- 
vice, more particularly to what relates to that depart- 
ment, over which you prefide, I cannot omit tranf- 
mitting to your Lordfhip fome obfervations, which 
occurred to me upon what lately happened to the 
Harriot packet, in her paffage to New York* We 
are informed, <£ that this veflel was ftruck with light- 
ning, yffych jQp^it flie main jnaft, main top, mail, and 
main top gallant maft in pieces, ripped up the part- 
ners of the main mail, broke down the bulk-head 
between the fleerage and the hold, tore off the locks 
from the cabbin doors, burnt the tarpaulin off the 
main hatches, made feveral holes between the coom- 
ings of tne hatches and the deck, rendered all die 
compares ufcleft, broke one of the beams between 
^epks, ftove the boat, wounded one of the men 
very nrpich, and the reft: were ftunned for fome time. 
Moft of the rigging was burnt off the 'maft head. 
The whole caufed fuch a fmoke in die fhip, that, 

, ' taking 
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taking her to be on fire below, they threw water a 
considerable 'time into the cabin 5 but providentially 
no other damage was done". 

A few years fince a fliip, belonging to capt. John 
Waddel, was almoft beat to pieces by thunder and 
lightning, of which a particular account is published 
in the Philofophical Tranfadlions *. And very lately 
the main mafl of the Bellona, a 74 gun fliip, was 
•Split in pieces by the lightning, which happened in 
January 176a. I make no doubt but that in the 
courfe of your Lord Chip’s obfervation, the knowlegc 
and information of many accidents of the like kind 
may have occurred to you ; more particularly in low 
latitudes, where mifehiefs From lightning arc much 
more frequent than in parts more diftant from the 
equator. 

What happened to the Harriot packet is no more 
than what ufually happens to a Chip at fea, or to a 
church, houfe, or other edifice on land, when the 
lightning has entered into it, and cannot procure an 
eafy palfage out of it. The attempting to procure 
this eafy pafiage, and thereby avert the mifehiefs at- 
tending the want of it, is the more particular occa- 
lion of m^ troubling your lordfhip at this time, 

A very few years ago the nature of thunder and 
lightning, which are both to be considered as diffe- 
rent appearances of the fame meteor, was very little 
underftood. Our predeceflbrs in all ages regarded it 
as an instrument of divine vengeance. They flood 
too much in awe of it to conuder it clofelyj and 


* Vul/46. page in. 


though 
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though the Greeks and Romans * were in pofleflion 
of fome obfervations which might have led them to 
a more intimate knowlege of it, they were not ap- 
prized, that what they faw, had any relation there- 
with. It was not, till by experiments and obferva- 
tions upon the nature and properties of electricity, 
and comparing them with the phenomena of thun- 
der and lightning, we were informed, that electricity 
and thunder arofe from the fame caufe ; or, to fpeak 
nearer the truth, were different modifications of the 
fame meteor; that they varied in nothing effen- 
tial, and only differed in being in degree greater or 
/e/s. 

The fame means, which taught us the management 
of one, give us great reafon to believe that ^ many 
of the mifehiefs may, by a proper and well dilpofed 
apparatus, be prevented of the other. A quantity of 
electricity, accumulated to a degree fufficient to de- 
ftroy a large animal, will innocently difeharge itfelf 
through the fmalleft wire. And Mr. de Romas in 
France has found that one of his kites, when flown 
with a cord compofed of hemp and wire, will filenfc- 
Jy and without any report bring down the matter of 
thunder from a cloud $ though, when the apparatus 
has been altered and an eafy pafiage has been denied 
to it, the Jireams of fire have been Jeen an inch thicks 
and ten feet long t and the report has been equal to that 
fa pifiol. It was owing to this eafy pafiage of lightn- 
ing being interrupted, that occafioned the death of 
preffefior Richmann at Peterfburg by his own appara- 

* Sae Plutarch in the life of Lyfander, Pliny, Seneca, Caefar, 
Livy, &c. 

Vot,. LII. 4 M tus. 
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tus, of which I forincily gave an account to the 
Royal Society. 

I have great rcafon, my lord, to think that the 
milchiefs ariftng from thunder and lightning, happen 
always near the place, where the cxplotion is made ; 
as thofc pcrlbns, who have been prelent, when great 
milchiefs have been done, univcrlully agree, that 
when thefe accidents have happened, the repoit ofc 
the thunder has inftantly fncceedcd the llalh ot 
the lightning. As the progrels of light is nearly in- 
ftantaneous, and that of found lb me what more than 
I ioo feet in a fecond of time, the thunder and 
lightning happening in the fame inilant proves the ex* 
plolion to have been very near. 

We are therefore to guard again#: the thunder 
clouds, which are near us. The mart of every Ihip, 
which is befet on its tops with thofe bright lights, 
which our mariners call comazants, and are the Jeu 
St. E/me of the French, and were the Cajlor and Pol- 
lux of the ancients, is within the fphere of action of a 
thunder cloud. Anciently, when thefe were fecn, they 
were only conlidered as the attendants of a ftorm, and 
no confequence was drawn from them; but now, 
(fince Dr. Franklin's admirable difeovery of conduc- 
ing lightning from the clouds, wc know them to be 
no other than a modification of the fame meteor, 
which conftitutes thunder and lightning) thev de* 
monftrate that danger is near, and therefore we mould 
do our outmoft to prevent its effects. This in my 
©pinion would be done, if a wire of iron or any other 
metal were connected with the Ipindies and iron work 
at the tops of mafts of /hips, and conduced down the 
tides of the mafts, and from thence in any con* 
2 venient 
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venient diredlion fo difpofed as always to touch the 
fea water. By thefe means the accumulation of the 
matter of thunder and lightning, will be prevented 
to a confiderable distance from the {hip, by its being 
difeharged filently by the wire, which will not be done 
by the mails $ as thefe from their height, figure, and 
conftituent parts, without an apparatus of this kind, 
tend to diredt and condudt the lightning into the {hip. 
But for a further explanation upon this head, I beg 
of your Lordlhip to call your eye upon volume 48. 
page 215 of the Philofophical tranfadlions, where I 
have considered this matter more at large. 

The applying wire to the mails of {hips will be nei- 
ther difficult nor expenfive; as a brafs wire of the 
thicknefs of a large goofe quill, I am of opinion, 
will in moll cafes be large enough to anfwer this 
purpofe. I prefer brafs wire to iron, as the former 
is lefs liable to ruft than the latter ; and any metal 
corroded by ruft to the center, ceafes to be of any 
ufe, in diredting the lightning in the degree hoped 
for and xxpedfced by this apparatus. The entering 
into a minute detail of the rationale of this procefs 
would take up too much of your Lordfhip’s time; from 
analogy only I will mention to your Lordlhip, that 
the fame quantity of gunpowder, which confined in 
a clofe place, will' throw down a tower, or rend a 
rock, will, when fired loofe in the open air, be al~ 
moft inoffenfive. 

Thunder ftorms are very frequent and fevere in Pen- 
filvania, and great mifehiefs often happen from them 5 
but I am informed by Dr. Franklin, that fince an ap- 
paratus ofthe kind above mentioned, placedat the tops 
of the houfes has been generally ufed at Philadelphia, 

4 M a not 
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not a finglc inftancc of mifcliief from lightning-had hap- 
pened in that city, lie informs me further, that at 
Philadelphia in a thunder florin, the lightning was 
feen to ftrike the ridge of ahoufe, upon which an ap- 
paratus of this fort was creCled, The lightning, like a 
ball of fire, ran from the ridge of the houle to the 
apparatus*, and in running down, it melted the con- 
ducting wire, without doingany damage to the. houfe. 
This {hews the expediency of applying either laige 
wires, or fmail rods, in which the melting will moft 
probably be prevented ; notwithftanding it has been re- 
peatedly found, that, though the wire has been melted, 
it has never failed of firft aniwering the purpofe of a 
conductor, and preventing the mifehiefs threatened 
by the lightning. 

Though the mifehiefs arifing from lightning are 
not very frequent in Great Britain, yet at times they 
arc fevere enough to be very alarming. The damage 
occafioned by a thunder ftorm in July 1759 in Lon- 
don, and in various other places at no great diftanee 
from it, arc very frefh in our memories. I fubmit 
it therefore to your Lordfhip, how far it would be at- 
tention mifapplied to think of an apparatus of this 
fort in his Majefiy’s powder magaaune, ereCting at 
Purflcet. The expence would be triflings and 
every argument, which is produced of their. expedi- 
ency In preventing mifehiefs arifing from lightning 
on board of {hips* will have more force in this in- 
stance $ where frequently an immenfe quantity of gun- 
powder mult be collected within a comparatively very 
Small {pace. 

As motives of humanity, and the hopes of public 
utility, are the caufe of my troubling your Lord- 

{hip 
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fhip with this letter, I £hall make no apology to 
your Lordihip upon this head } and only take the 
liberty of affuring you, that I am, with the moffc 
profound refpe<3t, 

my Lord, 

your Lordfhip’s moft obliged 
and obedient fervant, 
W illiam W atfon . 


CII. An Account of the Cafe of the late 
Rev. James Bradley, JD. JD . Aftronomer 
Royal tin a Letter to the Right Honourable 
George Earl of Macclesfield, Prefident of 
R. S. from Daniel Lyfons, MJ. JD, 

My Lo^d, ( , . . • ■ 

Read Pec,. %6, H E refpedfc, with which the late 

1?62- I Dr. Bradley aftronomer royal, and 
Savilian profefior of aftronorayin this Unxverfity, was 
treated by the learned of all countries, and the efteem, 
in which he was held by your Lordfhip, and the 
Society over which you prefide, rouft naturally make 
the world ddirous to be acquainted with the circum- 
ftances of that illnefs, which occasioned his death, 
eJjpecially as his diiorder was in itfejf rather uncom- 
mon. 

Under thefe circumftances I flatter rayfelf, that I 
fb all do what wU be very agreeatye to your Lordihip, 

and 
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•and the Society, if I lay before you, and that learned 
body, a detail of the feveral particulars attending the 
calc of fo very worthy, and excellent a member, 
collc&ed as well from the bed enquiries I could make, 
as from the obfervations made by rnyfelf, who at- 
tended him in his lad hours, and afllfted at the open- 
ing of his body. 

He had laboured under a great oppreffion of fpirits 
fora long time} and for feveral years before his death 
frequently complained of a pain in his back, fome- 
times attended with difficulty in the difeharge of his 
urine, which he ■ apprehended to proceed from the 
gravel. 

On wednefday June the thirtieth 1762. he rode 
out for .the air, and .upon coming home complained 
of pain in his back, • and made a large quantity of 
water. At five o’clock the next morning he 
found himfelf labouring under a total fuppreffion of 
urine, from which time he never voided any with- 
out the affiftance of the catheter. With its affift- 
ance however about a quart was drawn off every 
twelve hours, excepting one intermifiion } when 
upon account of the difficulty of introducing the 
catheter, none was drawn off from friday morning 
July the ninth, ’till eight o’clock on the faturday even- 
ing. But both before and after that time the urine 
Was regularly drawn off every morning and even- 
ing to the time of his death, on the thirteenth of 
July. 

During his dllnefs he often complained of pains in 
the abdomen. And hishead was frequently difordered, 
especially when a ftool was coming awayj but after 
. that had pailed off, he was. always more cool and 
. rcafonable. 
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reafonable. It was the opinion of Dr. Jones, who 
attended him conftantly in the country, as well as of 
Dr. Lewis, and myfelf, who vifited him occafionally 
from Oxford, that his pains were inflammatory, though 
not violently fo. But where the inflammation was 
exa&ly feated, we could not piecifely determine} as 
it feemed often to fhift it’s fituation, and the patient 
was himfelf incapable of giving us the neceflary de- 
fcription, his weak ft ate obliging him to flgnify his 
meaning more by figns than words, and thofe not 
always intelligible. As nothing pofitive could there- 
fore be faid with regard to the feat of the diforder, the 
friends of the deceafed defired, that his body might be 
opened}- and Doctor Jones and myfelf being pre- 
fent at the operation, I minuted down fuch appear- 
ances, as prefented themfelves to our view, and colledt- 
the following obfervations. 

The fmall inteftines, the exterior coat of the fto- 
mach, and concave part of the left lobe of the liver, 
were all confiderably inflamed. The gall bladder 
was very large, and full of bile. 

The fat, jnclofcd ,in the cellular membrane; fur- 
rounding the right kidney, was confiderably wafted, 
and very much indurated ; and appeared to adhere 
more firmly than ufual to the external furface of the 
kidney. Upon removing this kidney with it’s fat, 
all the parts adjacent appeared much inflamed. The 
whole kidney was foft, and contained matter, fo dif- 
feminated through its whole fubftance, that it iflued 
out upon preflure from every part } in the fame man- 
ner as ah abforbed fluid does from the pores of a 
fponge. No ftone, or gravel, were found in the pel- 
vis, or ahy other part of the rightkidney. 
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The left kidney was nearly of the fame pulpy fub- 
ftance with the right; equ tily contained matter, 
though not lb large a quantity, and was equally free 
from Hone, and gravel. 

The vena cava, anti the emulgcnt vein of the left 
kidney, were remarkably large. 

The aorta was ofliiyed near its bifurcation into the 
crural arteries. 

Two unnatural tumors grew on tire left and lower 
fide of the pelvis internally, near the junction of the 
os pubis with the ifehium. They were contiguous 
to each other ; in circumference feverally fbmething 
lefs than a wallnut ; and both taken together were 
three inches or more in length. When cut through 
they had the appearance of glands, and one of them 
contained matter, difleminated through its fubftance, 
in the fame manner as the kidneys. 

Upon examining the bladder, the proftatc gland 
was found enlarged, and indurated, and the internal 
coat of the bladder itfelf inflamed. But neither the 
bladder, nor the ureters, contained any ftone, or 
gravel. 

No morbid appearance was obferved in the liver, 
lungs, or any other of the parts, belidcs thole above 
mentioned. 

From the above obfervations it appears, that the 
cafe before us was a general inflammation in moft of 
thecontents of the abdomen, and that the fuppreflion of 
urine was probably a fymptom, in confequencc of the 
lwelling and induration of the proftatc gland > which 
thereby clofing the neck of the bladder, made the ufe 
of the catheter necellary. That the conftitution was 
become extremely purulent. But as thefe collections 
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of matter do not appear to have defrayed any of the 
vital functions, fo it feetns reafbnable to believe that 
the immediate caufe of his death was a general inflam- 
mation and confequential fphacclus in fome of the ab- 
dominal contents. 

Inftances of abfcefies formed in the kidneys from 
the lodgment of calculi are not unfrequent j but then 
the papillae of the kidneys being irritated and inflamed 
by the ftone, and in confequence thereof the fecretory 
tubes diflolved into matter, the fecretion is thereby 
deftroyed and a fuppreffion of urine always takes 
place in regard to that kidney. 

Two cafes are indeed mentioned, the one by 
euftachius, the other in the Mifcellanea curiofa, 
where the kidneys, in one of the lubjeCts, are 
faid to have been found putrid, in the other, fe- 
rn iputrid, and no calculus in either. Such cafes as 
thefe are very uncommon, and bear fome refem- 
blance to the cafe before us 5 in which it is very re- 
markable, that though matter was intimately diftri- 
buted through every part of the kidneys, yet the tii- 
buli forming the urinary organs of fecretion remained 
found, and properly qualifyed to perform their fun- 
ctions, even till death j as appeared by the urine 
being drawn off every twelve hours, till near the 
time of the patients deceafe, and the bladder being 
found diftended with urine upon opening the body. 
Whereas in the calc recorded in the Miicellanea curi- 
ofa, after a total fupprefflon of urine, the bladder was 
found fmall and contraded, no urine having been 
excreted from the kidneys into it. 

That the matter did not in the prefent cafe infi- 
nuate into, or in any manner difturb, the uriniry 

4 N fecretion 
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fecrction is evident* lincc no pus was ever obferved 
in the urine either before, or niter the introduction 
of the catheter. How this extraordinary cafe comes 
to be fo particularly eircumflanced feems worthy of 
consideration. If the fingularity of it fhall merit 
any regard from your Lordfhip, and the gentlemen 
of the Society, it will give the higheft iatisfadion. 
to, 

my Lord, 

Your Lord hi ip’s 

Ault Souls College, moft obedient and 

Nov, 24th, 176 1 . 

molt humble fervant, 

Daniel Lyfons, 


CUT. Experiments to prove that Water is 
not mcomprcffible j by John Canton, M, 
and R R. S. 

Read Pcc.. 1 6, ir f A VINO procured a fmall glafs 
t7<iZ * X*JL tube of about two feet In length, 
with a ball at one end of it of an inch and a quarter 
in diameters I filled the ball and part of the tube 
with mercury* and keeping it with a Fahrenheit’n 
Thermometer, in water which was frequently bir- 
red, it was brought exactly to the heat of 50 degrees j 
and the place where the mercury flood in tlx; tube, 
which was about 6 [ inches above the ball, was care- 
fully 
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fully marked. I then raifed the Mercury, by beat-, 
to tne top of the tube, and fealed the tube hermeti- 
cally; and when the mercury was brought to the 
fame degree of heat as before, it flood in the tube 
of an inch higher than the mark. 

The fame ball, and part of the tube being filled 
with water exhaufled of air, inflead of the mercury ; 
and the place where the Water flood in the tube 
when it came to reft in the heat of 50 degrees, being 
marked, which was about 6 inches above the ball; 
the water was then raifed by heat till it filled the 
tube; which being fealed again, and the^ water 
brought to the heat of 50 degrees as before, it flood 
in the tube T \V of an inch above the mark. 

Now the weight of the atmofphere (or about 73 
pounds avoirdupois) preffing on the outfide of the ball 
and not on the infide, will fqueeze it into lefs com- 
pafs. * And by this compreffion of the ball, the 
mercury and the water will be equally raifed in the 
tube : but the water is found, by the experiments 
above related* to rife of an inch more than the 
mercury; and therefore the water mufl expand, 
fo much, more than the mercury, by removing the 
weight of the atmofphere. 

In order to determine how much water is com- 
prefTed by this, or a greater weight, I took a giafs 
ball of about an inch and ^ in diameter which was 
joined to a cylindrical tube of 4 inches and *** 
length, and in diameter about of an inch ; and 

* See an account of experiments made with giafs balls by Mr. 

Hooke, (afterwards DoSor Hooke,) in Doftor Birch’s hiflory 
of the Royal Society, Vol. 1. page 127. 

4 N 2 


by 
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by weighing the quantity of mercury that exactly 
filled the ball, and alfo the quantity that filled the 
whole length of the tube 5 1 found that the mercury 
in i l 6 ‘. o . of an inch of the tube, was the 100000th part 
of that contained in the ball 5 and with the edge of a 
file, I divided the tube accordingly. 

r i his being done, I filled the ball and part of the 
tube with water exhaufted of air ; and left the tube 
open, that the ball, whether in rarefied or condenk-d 
air, might always be equally prefled within and with- 
out, and therefore not altered in its dimenfions. Now 
by placing this ball and tube under the receiver of an. 
air-pump, I could lee the degree of oxpanfion of the 
water, anfwcring to any degree of rarefaction of the 
air j and by putting it into a glafs receiver of a conden- 
fing engine, I could fee the degree of compreflion of 
the water, anfwcring to any degree of condenfation of 
the air. But great care muff be taken in making 
thefe experiments, that the heat of the glafs ball be 
not altered, either by the coming on of moifture, or 
it’s going off by evaporation j which may calily be pre- 
vented by keeping the ball under water, or by ufing 
oil only, in working the pump and condcnfcr. 

In this manner, I have found by repeated trials, 
when the heat of the air has been about 50 degrees, 
and the mercury at a mean height in the barometer, 
that the water will exjmnd and rife in the tube, by 
removing the weight of the atmofphcre, 4 divifions 
and X-'* or one P art * n 21740; ana will be as much 
comprdfed under the weight of an additional atmof- 
phere. Therefore the compreflion of water by twice 
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the weight of the atmofphere, is one part in 10870 
of it’s whole bulk.* 

The famous -Florentine experiment, which lo many 
Philofophical writers have mentioned as a proof of the 
incompreffibility of water, will not, when carefully 
confidered, appear fufficient for that purpofe : for in 
forcing any part of the water contained in a hollow 
globe of gold through its pores by preffure, the figure 
of the gold mull be altered j and confequently, the 
internal fpace containing the water, diminilhedj but 
it was impoiTible for the gentlemen of the academy 
del Cimento to determine, that the water which was 
forced into the pores and through the gold, was ex- 
actly equal to the diminution of the internal fpace by 
the prelfure.. 

* If the compreffibility of the water was owing to any air that 
it might ftill be fuppofed to contain, it is evident that more air 
mutt make it more camprcjjtblc j I therefore let into the ball a bub- 
ble of air that meafured near - 6 — of an inch in diameter, which 
the water abfoibcd in about four days ; but I found upon trial 
that the water was not more comprefled, by twice the weight 
of the atmofphere, than before. 

The compreffion of the glafs in this experiment, by the equal 
and contrary forces adling within and without the ball, is not 
fenfible : for the compreffion of water in two balls, appears to 
be exactly the fame, when the glafs of one is more than twice 
the thick i>efs of the glafs of the other. And the weight of an 
atmofphere, which I found would comprcfs mercury in one of 
thefe balls but -5- part of a divifion of the tube, camprefles water 
in the fame ball 4 divifions and 


CIV. An 
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CIV. An Account of the Eclipfe of the Sun, 
October 1 6, 176 2, in a Fetter from Mr . 
Samuel Dunn, to Mr, James Short, M. A , 
and F, R, S. 

SIR, 

Road Dec. 16, A LTHO’ the morning promifed lo 
I?6z ’ /\ favourable for feeing the Solar 

Eclipfe of this day, the dark ftill clouds which were 
near the horifon, and extended to a confiderable 
altitude, prevented almoft all obfervation. Saturday 
noon October 1 6th, I fet a pendulum clock to folar 
time by the Sun’s trantit over the meridian, and fo it 
went on till Sunday noon 17th, when it had got 8" 
of folar time, from which I conclude the clock was 
t" too faft for folar or true time at the time ot 
the eclipfe. At 7 11 14' 24" per clock I firft faw the 
upper part of the Sun thro’ a Gregorian reflector mag- 
nifying 55 times, the upper Kaftern limb of the 
Sun appearing eclipled and the limb of the Sun in a 
flate of undulation, but the limb of the Moon more 
lb, with the irregularities of the lunar mountains 
fometimes well defined between the fits of vibration. 
At 7 h 30' per clock I applycd a fix foot Newtonian 
refledfcor with its magnifying power no inverting 
the object in order to obferve the contact of the Moon’s 
limb to one of the folar fpots, and at 7 h 36' 56" the 
fpecked penumbra which furrounded a pretty large 
jfpot on the upper inverted part of the Sun was touch- 
ed by the Moon’s limb, tnc body of this fpot being 

yet 
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yet untouched, and the Moon’s dark limb approach- 
ing towards it. At y h 37' 48" per clock it was got 
fo near the contadt that I was going to pronounce it, 
but feeing the light between the Moon’s limb and 
the edge of this fpot diminish gradually till y h 37' 
54 /,r per clock, I concluded this laft to be the time 
of contact with the edge of this fpot. At 7 h 38' 1 y" 
per clock this fpot was centrally bilfedted by the line 
of the Moon’s dark limb, and at y h 38' 40''' per clock 
the edge of the fpot and its furface was covered, a 
few feconds of time after which, the little indiftindt- 
nefs near its edge was quite vanifhed and gone. 

Whilft this obfervation was making, the iky was 
clear and the limbs of the Sun and Moon were free 
from undulation, and all other impediment, except 
the aforefaid little teeth-like uneavenneffes in the 
Moon’s limb. And what is remarkable, altho’ the 
three laft mentioned numbers were fet down exa&ly 
as taken on the fpot, they differ not from each other 
a fccond of time. Neverlhelefs this opportunity has 
confirmed me in an opinion which I had entertained 
concerning the internal contact of Venus with the 
Sun’s limb 6th June 1761, fori conclude that the 
contadfc of this ipot with the Moon’s limb could not 
have been judged of by different obfervers in the fame 
place, and with equal telfcopes without a difference of 
at leaft 5 feconds of time, which is much more con- 
fidcrabie than the fame number of feconds in the 
contact of Venus with the fun’s limb, the former be- 
ing fo fwift and the latter fb flow. 

I have not allowed the 6 " which the clock was 
before true time at the time of obfervation, nor re- 
duced the Phasnomenon to Greenwich or any other 

meridian. 
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meridian, to leave the obfervation in its original form, 
fuch reduction being eafiiy made. 

I am, Sir, 

Your very humble, and 
obedient fervant, 

Samuel Dunn. 


Chclfca, 0 < 5 t. 17, 1762. Lit. 5® *9 5- Long. 41 tima W. of Greenwithi 


CV. ExtraSl of a Letter from W. Watfon, 
M. D. F.R . S. to John Huxham, M. D. 
JF. i?. xS 1 . containing fame Remarks upon the 
Catarrhal Diforder , very fre- 

quent at London a?id in its Neighbourhood 
in May 1762. and upon the JDyfentery, 
which prev ailed the following Autumn. 

London 9th Dee. 1 762. 

lUud Dec. 23, the beginning of May, there was 
176 1 . at London and in its neighbourhood 

a difeafo, very epidemic, though not iatai, which 
had jfbmetime before been very prevalent both in 
Italy and Germany. It continued during the courfe 
of the month, and fotne part of June. In it the 
bread: was very much affedled, and it was very fre- 
quently attended with a fever. It is nearly the fame 
difeafe which was at London in April and May 1743, 
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and then called Influenza , die name applied to it in 
Italy. You have very well defcribed it in your fecond 
volume De Aere et morbis epidemicis , pag. io i . Tho’ 
of the fame catarrhal kind, it was by no means lb 
fevcre or fo fatal as the difeafe of February 1733, of 
which you have likewife given us the hiftory in your 
firft volume, page bo. The diforder, though very 
general, feemed to attack the women more ieverely 
than the men. Much bleeding did harm : and where 
there was no fever, which was frequently the cafe, the 
patients recovered equally well without it. Even with- 
out bleeding, or other evacuations, fome, more efpeci- 
ally women and lax-fibred men, were much de- 
bilitated during its whole continuance. The blood 
in moft was not fizeyj but the crafiamentum was 
tender, and the ferum bilious. Where the heat was 
great, gentle emetics brought up much bile, and very 
much leffened the inflammatory ftate of the difeafe. 
The reft was to be left to blifiers, if the cough was 
very troublefome and the ftridture upon the bread: 
fevere, balfamic medicines, gentle opiates, and light 
broths ; carefully avoiding cordials of every denomi- 
nation and volatiles. Towards the end of the diforder, 
after gentle evacuations by flool, decoctions of Cort. 
Pentv. were of fignal fervice, both in recruiting the 
ftrength, and carrying off the remaining cough. 

In the diforder of 1743, the fkin was very fre- 
quently inflamed, when the fever ran high ; and it 
afterwards peeled off in mpft parts of the body : but 
this was not obferved to happen in the prelent diforder. 

We have had here this autumn a difeafe, which 
has not been in my remembrance epidemic at Lon- 

4 O - don. 
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don. Very lew of our phyficians have Icon this difor- 
der as it has appeared of late. You mention it as fre- 
quent at Plymouth in the year 17/13, in your treatife 
de Morbis epidctnicis 7 ol. I. 9°- As )'°u then 

obferved, many of the children which fell under my 
care voided the venues tc fetes. In the comic of my 
practice I found many of your obiervatiom exceed- 
ingly well founded, and colleaed from them very 
ufeful remarks. Dr. Sydenham has left us an ad- 
mirable hiftory of this difeafe, as it appeared at Lon- 
don in the year 1669, and the three fubfequent years. 
To this work, as well as to what you have given us 
upon this fubjedt, I am very much obliged. 

As the dyfentcry is moft frequently an autumnal 
difeafe, and as I have not fecn any perfon afflicted 
with it this fortnight pall, I flatter myfelf, that the 
late cold and fro fly weather has put a flop to its pro- 
greis. 

This diforder, though very general, moft fre- 
quently attacked weak perfons, and thofe recovering 
from other difeales, women during their lying in, and 
children. 

The dyfentcry in feme was attended with a fever, in 
a high degree inflammatory ; in others it was without 
any fever. When it was attended with a fever, bleed- 
ing and gentle evacuations by ftool with liberal di- 
lution did great ferviee. When there war, no fever, 
as well as in thofe whole fever had been relieved by 
the methods before mentioned, if the irritating pain 
in the bowels, bloody or mucous difeharges with the 
tenefmus continued, after the cxcrementitious Hordes 
had been carried off*, nothing relieved more than 
drinking large quantities of very fmall mutton broth, 

without 
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without fait, lb as to be difchnrged but little altered. 
This not only warmed and nourifhed the patient, 
but diluted the acrimony, and lerved as a mod 
comfortable fomentation to the whole inteftinal 
canal. 

Cly fters of this with 'Thidl. Thebaica I directed to be 
given three, or even, if the fymptoms were urgent, 
four times a day. When thcfe fymptoms were abat- 
ed, as moll pcrfons were exceedingly debilitated, and 
their appetite almoft gone, light de coitions of Cort. 
Peruv. greatly hafiened the recovery. 

I had the misfortune to fee three children die of 
four or live years old, after the feverity of the difeafe 
was over. Their bowels had for a week or more 
been free from pain. They were without fever. 
Their difcharges by ftool both bloody and mucous 
were in a manner gone: neverthelefs they were lb 
much debilitated, and their -ftomachs lo languid, 
that they obftinately refufed every fpecies of nourifh- 
ment by the mouth ; nor would they retain nutritious 
clyfters: lb that in the end theyftmk from - ablblu-te 
inanitition. In two of thefe, which by my dire&ion 
were opened, I found their gall bladders turgid with 
high coloured viicid bile. In both the ftomach and 
bowels were perfectly empty, and their bodies ema- 
ciated to a great degree. In one, neither the fto- 
mach nor bowels were in the leaft degree inflamed or 
difcoloured ; except that a very few of the veins were 
preternaturally enlarged upon the furface of the 
caecum and colon. In the other, there had been an 
inflammation upon about ten inches of th t jejunum ; 
but that had been refolved ; as the bowel was almoft 
reftored to its natural colour, and was not in its 

4 O 2 texture 
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texture, even after death, more tender then the re A. 
The other vifccra had not the ieafl change of their 
colour, but exhibited a found and natural appear- 
ance. 

Another child, which 1 faw, was, fei'/cd with a dyf- 
entery, attended with a veiyatdent lever; which, not- 
withftanding my utmoft endeavours to relieve it, car- 
ried oft the poor infant on the tliiid day. Several, 
ahnoft the whole, of this child’s dilcharges by ftool 
were nothing but blood. Upon opening the body 
after death, the w hole of the inteflines were in a very 
great degice inflamed, and of an inlenfdy deep red 
colour, and the contents of the abdomen were inex- 
preffibly fetid. 

Throughout the whole courfe of the difeafe, keep- 
ing the patient moderately warm and promoting his 
perfpiration, was of great importance s and the not 
fufHciently attending to this, I more than once faw 
followed by fatal efte<5ts. 


CVI. Viro indy to ac de Republica Li ter aria 
tneritiffmio D. C. Morton, Med. DoB. So- 
cietal Regie?' S den ti arum Lonclincnfi ah 
ABh S, P. £>. Joannes Lulofs* 

Head Dec. 4 , IV T I $ I morbo 15c fads diuturno fuifleni 
,?6s * IN retentus, dudum, Vir fpedtatiftime, 
ad te dediftem litcras, gratias nfturus, quod me quo- 
que illuftri focictatis Regia; Praftdi ac reliquis ejufdem 
membris ita commendare volueris, ut, quantum mihi 
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ex literis quibufdam ex Anglia miffis conftitit, inter 
iocietatis membra numerari mihi contingat : id'omni 
verum contentione me fadturum promitto, ut eo no- 
minehaud indignuspenitushaberi queam. Licet autem 
Patrias Fluvii, quorum cura mihi a fummis Imperan- 
tibus eft commifia, multum iftius temporis, quod 
olim aftronomiae ac coeleftibus obfervationibus dare 
folebam, mihi eripiant, attamen ita Uraniaer amor imis 
medullis eft infixus, ut faltem notabiliora cceli phe- 
nomena obfervare nunquam intermittam : ideoque 
non ingratum fore tibi, Regiseque Societati confido, fi 
hifce inferam brevem obfervationum recenfionem, 
quas circa utramque Lunte, ut et circa Solis eclipfin, 
quas hocce anno contigerunt in noftro obfervatorio 
habui. 

Obfervatio deliquii Lunaris 8 Maii 1762. 

__ JL ' ' , f Penumbra admodum denfa inLunas 

Tempore vcro - II. 32 46 | difco apparebat . 

34 26 Penumbra denfa ad Kcplerum. 

36 41 Umbraaliquantum dubia ad Keplcrum 
41 21 Umbra ad Grimaldum. 

44 16 Gximaldus totus in umbra. 

51 6 Umbra ad Platonem. 

51 52 — ad Copernicum. 

III. 2 18 Digiti obfcurati — — 4, 93 

6 56 Umbra ad Manilium 
13 6 Digiti obfcurati <■■■■ - 6, 47 

»3 49 . 7 > 56 

34 34 Mare Crifium totum in umbra. 

43 38 Umbra ad Tychonem, 

50 56 Tycho tantum non totus in umbra. 

Poll horam III. 51' o" Luna nimium accedebat ad 
horizontem, ita ut propter vapores, prope eundem 
hgsrentes, maculas Lunares non amplius difcernere li- 

ceret. 
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ceret. In detcrminandis phafibus nfui mihi fait egrc- 
gium micrometrum Bradlcianum ab Hearnio paratum, 
atque adplicatum telefcopio Newtoniano 7 pedum : 
lens tamen mierometri, cum ipeculo jundta, tantum 
amplificat diametrum apparentem 45 Uk . 

Obfervatio eclipfis Solaris 17 Oclob. 1762. 


Tempore vero VII, 17 50 ex nubibus emergebat Sol, eclipfis jam 

inceperatj fere o, 7 5 digiiorum. 

21 10 Parts' «ttictomclri ~ digit, obfeurati 1,170 


26 50 

- 

- 

- 

35 37 

- 

- 

1,974 

3 2 54 



- 

33 5 

- 

- 

2,7 5 <> 

37 *9 

- 

- 

m* 

29 34J 

- 


3,666 

46 53 

- 

- 


26 28 

- 

- 

4 , 7*8 

53 20 

Luna ad macularum maximam* 

55 5 

- 

- 


24 ?.o 

- 

- 

5 »i 6 3 

58 So 

- 

- 

- 

24 0 

* 

- 

5 , 3 ° 2 

1 22 

- 

- 

- 

23 25 


- 

5,407 

3 32 

- 

- 

— 

23 0 

- 

- 

S-. 58 1 

3 41 

- 

- 

- 

23 0 

- 

- 

5 . 58 * 

25 SO 

- 

- 

** 

*3 5 

m* 

- 

5,548 

21 12 

- 

- 

- 

24 20 

m 

- 

5 ,i 63 

22 58 

- 


* 

25 20 

- 

* 

4 , 884 

25 48 

- 

- 

- 

a6 20 

* 

- 

4,605 


35 42 Macula memorata tota emergit. 


39 T2 - ~ 

- 31 20 - - 

3,209 

5 * 39 “ “ 

- 37 0 - - 

1,675 

56 55 - - 

IX. 3 12 Finis. 

- 39 20 - 

0,990 


Micrometrum ita eft conftitutum, ut in unaquaque 
revolutione cochleae contineantur 40 partes minorcs, 
quapropter notavi partes turn majores live refolutiones, 
turn minorcs, quae inter limbum Lunae Sc inter lim- 
bum Solis comprchendcbantur ; cum autem Solis dia- 
meter 
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meter horizontalis occuparet 43 partes majores, facilis 
erat determinatio digitorum obfcuratorum. 

Obfervatio defe&us Lunaris 1 Novemb. 1762. 

h / // 

Tcmpoie vero VII. 30 26 Penumbra denfa appaiet^ ita ut ini- 

tium non longe abeffe judical emu 
40 30 Umbra ad Grimaldum & fimul ad ma- 
re humorum. 

44 56 Grimaldus totus obtegitur. 


52 26 Xycho totus tegitur. a 4 u 

VIII. 14 4 digiti obfcurati - - ~ 5 6 54 
22 48 - 24 

31 49 - - - - - - - - 6 27 39 


dubia 50 14 Copernicus totus tegitur. 

IX. 3 6 Copernicus totus extra umbram. 

9 16 Umbra per medium Grimaldum. 

11 1 Giimaldus totus extra umbram. 

27 59 Dionyfius extra umbram. 

40 56 Umbra ad Schickardum. 

43 9 Schickardus extra umbram. 

48 17 Capuanus extra umbram. 

Poft horam IX. 50' nebula fenfim denfior evadens 
Impediebat, quo minus phaies notare, maculas dilcer- 
nere & eclipfis fincm obfervare potuerim. 

Id autem miratus fui in hoc Lunari deliquio, pen- 
umbram adeo mature fefc monflrafTe, 7 ® minutis 

primis, antequam ipfam umbram animadverterem. 

Vale, vir fpedfcatiflime, tibique perfuadeas, me no- 
minis tui perpetuum fore cultorem. Dab. Lugduni 
Batavorum a d. Noverabris MDCCLXII. 


CVII. JSn 
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CVII. An Account of the Gardenia; In a Let- 
ter to Philip Carteret Webb, Ffq\ F. R, S. 
from Daniel C. Solander, M, D. 

Dear Sir, 

Reid Dec. zj, /k F TE R begging your acceptance of 
I 7 6 *' XjL my very finecre thanks for the many 
civilities you were pleafed to honour me with, while 
I wasat your delightful retirement at BuJbriJgei I dull 
with plcafurc acquit my fell* of my promile to give you 
the heft hijlorical account in my power of the GAR- 
DENIA Jafminoides, together with fomc Jew obferva - 
ttons on the fame plant . 

The Gardenia is at prefent well known among the 
Englifh gardeners by name of the Cape JaJ'mine , tho' 
it has been but a few years in this country. It was 
firft brought here 1744 from the Cape of Good Hope 
by Captain Hntchenfon., in the Godolphin Indiaman, 
and by him presented to Richard Warner, Efq; of 
Woodford Row , Effete-, in whole garden it long remain- 
ed without the lead fign of vegetation but at lad, 
proved to be the moft beautiful ihrub that has been 
introduced among us lor a long time. And indeed, 
the botanic world is as much indebted to the above- 
named gentleman, lor his Ikili and care in the preferva- 
tion of the plant, as for his generofity in communi- 
cating it to tnc public. 

When this plant firft Ihewed itfelf, it was thought 
a new and unknown one to the European botanifts } 
and tho' it came to bloflom freely, the Flowers un- 
fortunately 
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fortunately proved double. For notwithftanding the 
Fructification is the only material thing in plants, 
whence they can be fufficiently known and defcribed, 
yet double flowers are really a kind of monfters in 
the vegetable kingdom, as their principal parts are too 
much altered and diftorted, for any thing to be de- 
termined from them with certainty. It therefore 
ftill remained a difficulty to afcertain what tribe 
this fhrub belonged to j and the only way of forming 
any judgment, was confidering all its parts accurate- 
ly, comparing them with other known plants, and 
thus by analogy finding out its affinity, and thence 
its proper place in the vegetable fyftem. At firft, it 
was thought to be a fpecies of Jafmtne> * as I fuppofe 
from fbme diftant likenefs and the fragrancy of its 
flowers ; but as it hardly agreed in any other parti- 
cular, it was afterwards doubted, if it could proper- 
ly be referred to that tribe, f and at laft yohn EUis 
Efq; F. R. S. declared this plant to be a diftindt 
genus, and gave it the name of Gardenia J. This 
gentleman concluded that the plant then in queftion, 
muft be very different from a Jaunine, as well from the 
unlikenefs in its leaves and ftipulas, as principally from 
the Scedveflel being placed below the receptacle of 
the flower ; but not choofing to advance this upon 
his own authority, he fent an account of it with dryed 
fpecimcns to DoCtor J hitmans at XJpjal , whofe known 
extenfive fkill in every part of natural hiftory has ren- 
dered his opinion among all the profeflors of that fci- 
ence to be of the beft authority. The DoCtor anfwered, 
that the fituation of the SeedvefTel, and the peculi- 

* Miller Did. and Fig. fEbrttFig, J Phil. Tranf. 1760,?. 929. 

Vol. LII. P arity 
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arity of the Calyx, were fufficient to perfuade him 
of its being a new genus ; but as the Stamina mud 
be uncertain in double flowers, he could not then 
undertake to determine its characters. 1 lowcver, foon 
afterwards Dr. Linneens wrote word, that he had 
found a Angle flower of this fame plant, among fome 
Specimens from the Eafl Indies, and no longer ferup- 
led to agree to Ellis's determination of the Gardenia . 

There wanted nothing then, but an account of the 
Fruit } and efpecially the number of Seeds s and Mr. 
Ellis, who was well acquainted with observations on 
the moft minute parts of nature foon difeovored, that 
the Seedveflel contained rudiments of many Seeds ; 
tho’, it feems, the veracity of this particular has beert 
much queftioned j which, no doubt, has arofe from the 
imperfect fltate, that all fruits and feeds commonly 
appear in, after double flowers, as in the prclent cafe. 
But it was my good fortune, while I was at your 
mod agreeable feat at Bufbridgc , and where you 
indulged me with a fight of your curious collections 
of dryed Plants, to dilcover a fpccimen of this fhrub 
in perfect Fruit, gathered by Mr. Cunningham, in tho 
Ea/l Indies , where that gentleman travelled for dif- 
covery of natural curiofltics. Upon my declaring 
this, you was ib obliging, as to permit my dil- 
feCfcing the fruit, for examination j when you re- 
member, Sir, we had the iatis faction to And, that 
the generical characters of the Gardenia given by Mr. 
Ellis in the Phibfbphical Tranfabttons, vol. LI. p. 929- 
werc very compleat. I will only beg leave to add 
a few particulars, that could not -be icon in an imper- 
fect or immature fruit. 

The Scbd-veJJii, when ripe, is egg-fhaped, out- 
WAodly ribbed from the dclcending wings of the 

flower 
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flower-cup, and within divided into two cells by a 
thin membranaceous partition. The Seeds are many, 
at leaft more than fifty in each cell, comprefled, and 
furrounded with a mucilaginous fubftance. 

The mucilage here mentioned, was fo little hard- 
ned in the fruit I examined, that the feeds themfelves 
were quite loft, and inclining to be moift. 

Recollecting that Dr. Plukcnet had figured many 
of Mr. Cunnigham s plants, I had recourfe to his 
Gazaphylacium , and there found an engraving of this 
plant, plate 448. n. 4, and that it was twice mentioned 
in his Amaltheum , pages 29, 212. 

From the obfervations, which Dr. Plukenel * 9 Mr. 
Petiver and Mr. Pay *f- have received from Mr. Cun~ 
ningham , I learned that the Chinefe ufe the feeds of 
Gardenia jafminoides as a fcarlet dye; and as the 
mucilaginous fubftance in which the feeds are involv- 
ed, feems to be very copious and rich of colour, I 
imagine it muft be worth enquiry, whether this fhrub 
may not be found, and tranfported to fuch of the 
Britifh colonies, where it might be propagated ; and 
perhaps become one of the moft ufeful plants, as it is 
now one of the moft beautiful. 

I have tryed thefe feeds in water, fpirits and other 
liquors, and all ways found them tinge the menftruum 
yellow, notwithftanding they have been gathered 
near four fcore years. 


• Semina tinftoribus inferviunt, iis enim ab indigenis Sinen- 
fibus optime tingitur nobilis ille_ color, quem Efcarlatinurn 
noftrates vocant, ut nos monuit vir multiplicis induftnas, atque 
indefeffi labor* hac in parte D. Jacobus Cunninghamus. Plukn. 
Amalth.p. %q. 

f Hujus frudtus Celebris eft et in frequenti ufu apud Chmcnfes 
ad colorem coccineum, feu fcarlatinum tingendum. Ray» Pift- 


IIL p, 233, 
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To confirm myfelf in the difcovery I had made, I 
obtained leave to look over the collections of dried 
plants at the Britijh Mufeum , where many are pre- 
served, that can be met with no where elfe, and 
by the affi fiance of the afiiduous Mr. Empjbn> I 
found Several good Specimens of this valuable flirub, 
viz. in Hort. Sicc. XX. p. 25* $6. XCIV. p. i^o, 
CCXLV1L p.2 5, CCLXXXIX. p.3 3 . and CCCXXXI. 
p. 90, all gathered in the Eajt Indies by Mr. Cun- 
ningham. The greater part of thefe Specimens were 
in fruit, bun one or two with perfect blofloms, and 
they were So exactly correfponding with Mr. Ellis's 
account, that I can find nothing to alter or add to it. 

There is however one thing I will not omit menti- 
oning, as it may in fome meafure account for the 
unequal number of the divifions in the double 
blofloms; it is, that Some of the Specimens at the 
Britifh Mufeum have their calyx divided into five, 
and others into fix figments or wings, which fhew, 
that the inequality is not altogether peculiar to the 
double flowers; and I have had drawings made from 
the bejl fampks I could find in the collection, which 
are here annexed, the better to explain what I have 
Said ; where Tab. XX. Fig. A. fhews a fpccimen with 
a Jingle btojfbm ; Fig. B. another with the fruit* both 
gathered in China by Mr. Cunningham ; Fig. C. a Capful 
with only Jive divijions in the Calyx (which I fuppofc 
to be the natural number) taken from another dried 
Specimen of the fame gentleman’s ; Fig. IX a tranf- 
verfe JeSiion of the fame Capjul t to fhew the two cells , 
with many Seeds in them j and Fig. E. reprefents tho 
Seeds of their natural Size. 

If it will not too much trefpafs upon your patience, 
X {hall beg leave to infert what is (aid relative to the 

names 




A 









[ 659 ] 

names, of this fhrub, by fuch Botanical writers as I 
have had an opportunity to confultj and, as I have 
found it ipoke of but by very few, I hope you will 
fo much the readier excule me. The firft author 
that gives us an account of this plant is Dr. Plukenet , 
after him Mr. Petiver and Ray> but none of them 
gave us a true Botanical name or description, much 
lefs referred it to its proper clafs, order or genus j and 
notwithstanding So many good fpecimens were pre- 
served in the Botanical collections of Sir Ham Shane , 
now in the Britijh Mujcum i it was taken no farther 
notice of, before the ingenious Mr. Miller of Chelfea 
gave us the description and drawing in his Gardeners 
Ditl ionary and Figures of Plants , from the plant he 
faw at Mr. Warner's garden. Mr. Ebret Soon after- 
wards publilhed a moil elegant figure of it, and Mr. 
Ellis at laSl compleated the Botanical defeription, in 
the Pbilojbphical FranfaSlions. 

Thofe gentlemen have mentioned this fhrub, un- 
der the following names : 

Arbufcula Sinenfis, myrti majoris folio, vafculo 
feminali bexagono, ad fmgulos angulos alis foliaceis 
munito, qua? porreClse vafeuli coronam efformant, 
Umki Sincnfibus didta, Plukn . Amalth. p. 29. 

Umki, alias Umuy j cujus frudtum ad colorem e- 
fcarlatinum ringendum infervit * florem fert rofaceum, 
album, hcxapetalum. Plukn* Amalth. p. 212. tab. 

Frutex cynofhati frudu alato, tinCtorio, barbulislon- 
gioribus coronato. Petit). Muf. p. 498. Pay. Hijl. 
III. p. 233. „ . 

Tafminum foliis lanceolatis oppofitis mtegemmis, 
calycibus acutioribus. Mill. Dift* n. 7. Mill, fig* 1 80. 

Jafminum, 
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Jaflninum? ramo uniilorc plcno, petal is connects. 
Ehrn.Jig, 

Gardenia jafminoides. Ellis, Philof c tnwJ. ) 760. 
p. 929. Tab. 23. 

One circurnllance Hill remains to be enquired into, 
namely, the native place of this fhrub. That it grows 
ipontaneoufly in China and the neighbouring countries, 
i do not in the lead doubt, becaufe Dr. Liwuzns has 
had his ipecimen from thcncc, and Mr. Cunningham 
tells us, in his time, it was found there in fuch plenty, 
that they could collet and ufe its feeds for dying. 
Neither do 1 doubt that Capt. IJbil chenjbn procured 
the plant he brought over from the Cape of' Good Hope, 
efpecially as there are fpccitncns of it with double hlof- 
fhms among the curious plants that were brought over 
from that place to Mr. Defmarcts, now in the Britilh 
Muleum, Hort. Sicc. CCLXI. p. 30. But as thole 
have double flowers, and having never heard of any 
with Angle bloflbms being gathered in that country, 
I can fcarce believe it is an indigenous plant there, 
lint rather imagine that it muff have been brought 
thither from the Eaji Indies , either by accident or for 
their gardens. 

I muft once more take the liberty to repeat, that 
as this plant may probably be of real beneflt by im- 
proving the art of dying, I would beg leave there- 
fore to recommend it to you, and all other fuch public- 
fpirited gentlemen, to ufe your bed endeavours, for 
difeovering and bringing over from the Eaft Indies 
ibmc Angle bloffomed plants, or the feeds, of the 
Gardenia j and afterwards to confulcr of the propored 
place for planting and cultivating them, for io valua- 
ble an end. And if it fuccecds, I fhall efteem it a 

particular 
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particular honour to have propofed it to you, as I ihali 
be proud of every oportunity to approve myfelf. 

Dear Sir, 

Your moft obedient 

London, Dec. 14, 1762. humble fervant 

Daniel C. Solander. 


CVII. *dln Jlccotmt of the Male and Female 
Cochineal InfeSls , that breed on the Cadfcus 
Opuntia, or Indian Fig, in South Caro- 
lina and Georgia : In a Fetter from 
John Ellis, Efy% to Feter Wych, Efq\ 

S I R, 

Read Dec. *3, TJ'INDING the natural hijftory of Co- 
176a. Jr"! chineaI ftill defective, ( notwithstand- 
ing the diligent inquiries that have been made by 
many curious perfons into the nature and oeconomy 
of this valuable infedt) for want of a description of 
die Male, I took the firft opportunity of endeavouring 
to illuftrntc it. 

Hearing then that this infedt bred in great abundance 
on the Cadtus Opuntia of Linnaeus’s Species Plantarum, 
p. 468. in South Carolina and Georgia, where it is 
a native and grows in great plenty, as well as on the 
Catftus Coceinellifer of the lame author, which 
grows in Mexico, and has been for thefc many years 

introduced 
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introduced into Jamaica, I wrote to Dr. Alexander 
Garden, of Charles Town, South Carolina, to fend me 
fomc of the joints of thcCadhis Opuntia, with the in- 
fers on itj which he did the latter end of the year r 7 57. 
Thefe fjpecimcns were full of the nefts of this inleit, 
in which it appeared in its various Rates from the 
moft minute, when it walks about, to the hate, 
when it becomes fixt, and wrapt up in a fine webb, 
which it fpins about itfelf. 

Thefe I had the honour to lay before the Royal 
Society, and afterwards, with a view to encourage 
the propagating and collecting them in our colonic 1 , 

I exhibited the fame to the Society for encouraging 
Arts, Manufactures, and Commerce, who cheat*- 
fully granted feveral large premiums ; the obtaining 
of which nothing can dilappoint, but fcareity of hands 
at prefent in our colonies. The Female (which was 
here alive and in plenty) is well diferibed by Monf. 
Reaumur, Dr. Brown of Jamaica, and lately by Dr. 
Linnseus, in his Syftem of the animal kingdom, under 
the title of Coccus CaCti Cocci n el liferi p. 457 * n °- I 7 * 
from a living infedt lent him from Surinam by Mr. 
Rolander in the year 1756, but neither Reaumur, 
Brown, nor Linnaeus hatf ever feen the Male. 

As this genus of infeCts is placed by Dr. Linnaeus 
under the Hemipterac or half winged, it may be ne- 
ceflary to know, that he comprehends in tnis clafs 
not only thofe, whofe wings are half covered with a 
cruftaccous cafe, but fuch alfo as have wings only on 
one fox. 

In order to find out the Male fly, I examined all 
the webbs in thefe fpecimens befidcs a large parcel, 
which the Do<5fcor had Cent me picked off from the 

plants 
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plants in Carolina; and at laft difcovered 3 or 4 mi- 
nute dead flies with white wings: thefe I moifiened 
in weak fpirit of wine, and examining them in the 
Microfcope, I difcovered their bodies to be of a bright 
red colour, which convinced me of their being the 
true male Cochineal infedt: to be confirmed in my 
opinion I immediately communicated my difeovery 
to Dr. Garden, which I accompanied with an exadt 
Microfcopical drawing, and defired he would fend 
me fome account of their oeconomy, with fome male 
infedts of his own collecting, which he was fb kind 
to do laJft fpring with fome obfervations on them, 
which are as follows. 


<« In Auguft 1759 I catched a male Cochineal 
tc fly and examined it in your aquatic Microfcope. 
« It is feldom a male is met with, I imagine there 
<e may be 1 50 or 200 females for one male. The 
tc male is a very adlive creature and well made, but 
“ {lender in comparifon of the females, who are much 
“ larger and more {hapclel's, and fecmingly lazy, 
«« torpid, and inadtive. They appear generally fo 
“ overgrown that their eyes and mouth are quite 
«' funk in their ruga; or wrinkles, nay their antennae 
« and legs are almoft covered by them, and are fo 
impeded in their motions from thefe fwellings 
«* about the infertions of their legs, that they fcarce 
“ can move them, much lefs move themfclves. 

* l The male’s head is very diftindt from the neck, 
« the neck is much fmaller than the head and much 


« 

«£ 

<< 

4C 


more fo than the body. The Thorax is elliptical 
and fomething longer than the head and neck to- 
gether, and fUttifli underneath: from the front 
there arife two long antenna; (much longer than 
Vol. LII. 4 CL. “ the 
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« the antenna: of the females) which the infect 
« moves every way very l 'rifely. Tthele antenna* are 
« all jointed, and* from every* joint there come out 
«« four (Fort feta*, placed two on each fide. 

“ It has three jointed lesson each fide, and moves 
« very hi ilk ly and with great (peed. From the oxtre- 

mity of the tail, there a rile two long feta: or hairs, 
« four or five times the length of the infedfc. They 
** diverge as they lengthen, are very {lender and of 
“ a pure fnow white colour. It has two wings 
«« which take their rife from the hack part of the 
" {boulders or thorax and lie down horizontally like 
« the wings of the common fly, when the in&& is 
<* walking: they arc oblong, rounded at the extre- 
“ mity, and become fuddcnly iimtl near the point 
*« of infertion: they arc much longer than the body 
*<■ and have two long nerves, one runs from the ba- 
<* {is of the wing along the external margin and 
<* arches to meet a llender one that runs along the 
« underd an inner edge : they arc quite thin, {lender 
<c tran/parent, and of a fhowey whitened. The ho- 
« dy of the male is of a lighter red than the body 
cc of the female, and not near fo large." 

To this deferintion of Dr. Gardens, winch agrees 
very nearly with the annexed mierofeopical drawings of 
both fexes of this illicit, A and Cl. Tab. XXI. I muffc 
add that the female has a remarkable probofeis or awl 
{leaped papilla, that arifes in the mid ft of the bread. 
This Lintueus calls the Rortrum, and thinks it the 
mouth } if fb, befidcs the otliec of fupplymg it with 
noutilhment during the time of its moving about, 
it is the tube though which the fine double filament 
proceeds, with which it forms its delicate white 
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webb in order to accommodate itfelf in its torpid Hate, 
during its pregnancy ; till the young ones creep out 
of its body, fhift for themfeives, and form a new 
generation. 

In this torpid ftate the legs and antennae grow no 
more, but the animal fwells up to an enormous fize in 
proportion to its firft minute creeping ftate. The 
legs, antennae, and probofeis are fo fmall with refpcCt 
to the reft of the body, that they cannot be caftly 
difeovered without very good eyes or magnifying 
glafles ; fo that, to an indifferent eye, it looks full as 
like a berry as an animal. 

This was the occafion of that conteft mentioned 
by Pomct and other authors, which fubfifted fo many 
years, whether it was an animal or a vegetable pro- 
duction. But if perfons of curiofity would give them- 
felves the trouble to foak a few grains of the com- 
mon Cochineal of the ftiops in warm water for 24 
hours, they will obferve them to fwell up to their 
original fhape ; fo that the legs, antennae, and probofeis 
may be difeovered. What is remarkable in the pro- 
bofeis is, that we fliall find in many of them the 
ends of two fine hairs or filaments remaining, with 
which it forms its webb, not unlike the filk worm 5 
which always fpins its cocoons with two threads, 
which, as they come out, unite together, with the 
nutural gluten of the animal. 

Further, if this animal, thus expanded by moifturc, 
is opened in a watch glafs with a fine lancet in a 
little water, a great number of eggs with the young 
animals in them may be difeovered, which will 
exhibit a very agreeable fcenc of a moft vivid crimfon 
hue. 

4 Qj 2 
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As Coon as the female infedl is delivered of its 
numerous progeny, it becomes a meer hulk and dies ; 
fo that great care is taken in Mexico, where it is 
principally collected, to kill the old ones while big 
with young, to prevent the young ones efcaping 
into life, and depriving them of that beautiful fear- 
let die fo much efteemed by all the world. 

I am. 

Sir, 

Park-Street, Weftminfter, Your moR obedient fervant, 
December 23, 1762. 

John Ellis. 


P.S. The 
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P. S. The following are the characters of this in- 
fc<a called Coccus Cacti Opuntise, drawn up in La- 
tin in the fyltematical manner of DoCtor Lin- 
naeus, to be placed among the infedta hemiptera. 

Coccus CaCti Opuntia?. 

Mas ala t us. — Corpus magnitudine pulicis, glabrucn, 
rubrum. 

Caput globofum 5 Antenna monilifor- 
mcs, thorace paulo longiores decem 
articulatae. Collum protraCtu m . Tho- 
rax ovatus poftice truncatus. 

Abdomen thorace paulo longius, poftice 
anguftatumjfegmentis decem,ultimo 
appendice fubulato brcvi terminato. 

Seta eaudales duaj, capillares, corpore 
quadruplo longiores. 

Ala oblongae, abdomine longiores api- 
ce rotundatae, baft anguftatae, thora- 
cis ante medium iniertae. 

Pedes fex fubaequales. 

Femina aptera. Corpus magnitudine feminis viciae, ova- 

tum, rubrum, rugofum. Antenna 
breves articulatae. 

JPedes 6, in junioribus inferti, fed in 
adultis intra rugas conditi, uti et ar- 
tus reliqui. 

‘Thorax glaber fupra convexus, rugofus, 
fubtus planiufculua, abdomine du- 
plo longior. 

jRq/irum vel os punCtum fubul at am e 
medio peCtoris, fegmenta abdominis 
‘ in junioribus margine pilofa. 

* * 
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A. 

A Ntmals, noxious, obfervations on them, p. 4 75. 

Anthelion , an account of one obferved near Oxford, 
p. 94, only two known to have been obferved before, 
p. 96. 

Artery, the externa! coat of it often controuls an impetus 
of the blood capable of burfling the internal, which is 
by much the thickeft, and, fecmingly, the (Irongeft, 
p. 270. 

AJhford in Derbyshire, a remarkable monument found 
near that place, p. 544. 

Aurora Borealis » a remarkable one feen at Philadelphia, 
.p, 474. 

obfervations on feveral of them in Sweden, p, 479. 


B. 

Barker, Thomas, Efq-, his account of a remarkable Halo, 
Icon May 20, 17375 P- 4* 

j Bart ram, Benjamin, his account of an Aurora Borealis, 
at Philadelphia, p . 474. 

Bafier, (jDr.Job) his difiertation on the Zoopliyta, p. 108. 

Baths, hot, whence their heat proceeds, p. 122. 

Beccaria, John , profefibr of philofophy at Turin, his ac- 
count of double refractions in cryftals, p . 486. 

Bergman, Thorbern, his obfervations at Upfal in Sweden 
on the tranfit of Venus, p. 227.— -on Aurorae boreales 
there, p. 479. 

Bevis, Dr. his account of the tranfit of Venus, p. 18. — 
his obfervations on the eclipfe of the Moon, May 1762, 
p. 543. 

j Blt/s, Rev. Mr. Nathanael, his obfervations on the tranfit 
of Venus over the Sun, p. 173 — his further obfervati 
ons on the fame, p, 23 >. — his account of profefibr Za 
netti’s obfervations at 'Bologna on the fame, />. 399. 

Borlafe , William , Rev, his account of an extraordinarv 
agitation of the waters at Mounts-Bay, in Cornwall, 
March 31, 1791, />• 418 — of the earthquake which 
attended it in the wtllern parts of Euiope, p. 4? 6. — the 
agitation ol the lea near Penzance, July 28, ij 6 i,p . 507 

Brackenridge, his table of lives in wfiac refpedt faulty, p. 

<j 4 , ^9. , 

Brauniud s difiertation on an artificial cold, by which met 
cury was congealed, p. 2^6. 

Brejlau tables of lives, falfe conclufions drawn from them, 

p , 47 the proportion oi thofe that die under two years, 

p. 49, /j o. — the inhabitants there not more remarkably 
long-lived than in fevcral parts of England, p. 50.-— the 
imperfedtion of all tables foi med on a thoufand years, 

P‘ 5J* ^ 

CaSius Opuntia, or Indian fig, in South Carolina, p. 68 1 

Cana Wand in Scotland, fome curious rotks there, p. 10 3. 

Cantor, 
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Canton, Mr. John, his oblervations on the tianfit of Venus, 
p, 282 .*-— on Mr. Dcl.ival’s eleftrioal experiments, p. 

4 57. his cxpn intents to piove that water is not 

com prelhble, p. 640. 

Cantwell, Andrew, M.D. his account of David’s method 
of ex trailing cataraft% p, 519. 

Cape of Good Hope, oblervations ma le there by Mr. Ma- 
ibn, and Mr. Dixon, />. 37 8 — the latitude of the ob- 
fervatory there, by Mr. Chailcs Malian, p. 39J.-— by 
Mr. Hirft, p . 396. 

Carey , William , his cafe of ofiified mufcles, p. 143. 
CataraSis , method of extracting them, p. 519. 

Catarrhal d border about London 1762, oblervations on 
it, p. 646. 

Cepphus, a bird, dderibed, /». 135, &c. — that of Aldro- 
vandus dcl'cribed, p. 137. 

Chappe, his obfervations at Siberia, on the tranfit of Ve- 
nus, p. 254. 

Cbarmoulh in lJorfetfhire, whence the cliffs near that place 
dart forth a flame by intervals, p. 119, 120. 

Chetagow , in the Eaft Indies, an account of a burning 
rock and well in that province, p. 415, 41 6 . 

Chryfolites , their natural hiftory, p. 446. 

Cicala major , the plant recommended by Dr. Srorke, p, 
89. — in fpring like the cicutaria vulgaris, or cow-weed, 
and how diftinguifhed from if, p. 90. — how it differs 
from the cicuta minor of Parkinfon, or cituta tenuifo- 
liaof Ray, p . 91. — how ftom the fmsill hemlock cher- 
vil with rough feeds, of Mr. Ray, p. 91.— the leaves 
•of this plant the moft proper for medicinal purpoies, 
p . 92, 

Clock of Mr. John Skelton, obfervations at St. Helena on 
it, p, 434.— on Mr. KUicoPs clock at the fame place* 
p. 534 further obfervations to determine the regula- 

rity of its motions, p. 540. 

Cochineal* in lefts, an account of them, p. 66 1. 

Gold* artificial, an ateount of making ic, p. 156. 

Cokhrook* 



INDEX. 

Cole brook, William , ftupified by the fmoak of fea-coat, 
454 * 

Comet in t 66 4, feen for four months, p. 4. 

Conn oi fiance des temps, who the author of it, p, 6 07. 

Corals , no fpecies of them Zoophyta, contrary to the opi- 
nion of Linnaeus, p. 11 1. 

Cornwall, account of the agitation of the fea there, and of 
two thunder fborms, p. 507. — of the tranfit of Venus 
obferved there, p. 202. 

Cryjlah, double refraction of the rays of light in fome, 
p. 486. 

D. 

Da Cofla, Mendez , his letrer concerning fome natural pro- 
ductions in Scotland, communicated to him by Mr. 
Murdock Mackenzie, p> 103. — his natural hiftory of 
Chryfolitcs, p. 448. 

David's method of extracting CataraCts, p. 519. 

De la Caillc, Abbe, his oblcrvations concerning the Moon’s 
parallax recommended to Mr. Maflcelync, p. 21... 

De la Lande, royal profeflfor of mathem. at Paris, his ob- 
servations there on the tranfit of Venus, p. 216 — -on 
the fame, communicated to him from Tobollk in Sibe- 
ria, p. 254. — his miftake concerning Sir Ifaac Newton 
candidly retracted, p* 3 e x tr a ct of his letter to Mr . 
Mafkelyne, p. 607. , 

Delaval , Efq*, his account of feveral experiments m Elec- 
tricity, p. 353. — remarks on his electrical experiments 
by Mr. John Canton, p. 4.57. 

Diaeon, and Mafon, Meffieurs, their obfervations made at 
the Cape of Good Hope, p.378. 

Dodfon led into a miftake by Following Dr. Brakcnridge, 

P* 54 * 

Dolland, Mr. his theorem concerning the quantity of the 
aberration of the rays of light refracted through a lens on 
account of the imperfection of the fpherical figure, 

Dorfetlbire , an uncommon phenomenon there, p. 119. 
Vot. LU. 4 R 



INDEX. 

Dunn, Mr. Samuel, his obfervations of Venus on the difk of 
the Sun, />. 1 84 his attempt to folve the apparent mag- 

nitude of the horizontal Sun anti Moon, p. 462 — his 
account of an eclipfeof the Sun Oft. 14, 1762, p. 644. 

Dunbar, a rock at the paflage into the harbour there, a very- 
great natural curiofity, p. <jH. 

Dunt borne, Mr. Richard, his elements of new tables of 
the motions of Jupiter’s fatellices, p. 105. 

Dyfentery , fome remarks on that diforder by Mr. Watfon, 
p . 646. 

E. 

Ear, the cafe of a boy, -who had the malleus of each car, 
and one of the incus’s clropt out, p. 264. 

Earthquake at JLifbon A. I). 1 76 j, an account of it, p. 141. 
another account fromMr, Molloy,/>. 142 .—account oi it 
at Madeira, p. 1 55 — at various places by Mr. Borlacc, 

p. 420. 

hilipfe of the Moon, May 8, 1761, obferved at Stockolm 
in Sweden, p. 209. — at London, in Surry-Streec, by Dr. 
Short, p. 5 42.— in Clerkenwdl-Clofe, by Dr. Bevis, 
; p. 543. 

— — of the Sun, at Stockolm, June 5, the fame year, 
p. 2 x 1.— -atChelfea Oft. 16, 1702, by Mr. Dunn,p.644. 

EleSlricity*, AbbS Nollett's Lettres fur PEUSrieili, an ac- 
count of them, p. 33 b , — lever a I experiments in it by 
Edward Delaval, Eiq; p. 353. — - ieveral gems deftrifi- 
ed, like the Tourmalin, p. 443. — remarks on Mr. Dela- 
val’s eleftrical experiments, p. 457.— .refiaftion and re- 
flexion of the rays of light owing to the force of eieftri - 
cal fire, p, 490, 

Ellis, John, E% his account of an Kncrinus or Starfifii, 
p, 357.— of the male and female Cochineal infefts, p. 
661, 

Encrinus , or Starfifli, taken on the coaft of Barbadoes, dc- 
feribed, p, 357. 

England, poifonous animals there, fewer than imagined, 
P* 47 5* 


Etrufcan , 



INDEX. 


Etrufcan Legend on a Samnite denarius, p. 29. et feq. 

Etrufcan proper names terminated often their nominatives 
Angular in I. p. 34, 38. 

Evatt, Mr, his account of a remarkable monument at 
Afhford in Derbyfhire, p. 544. 

Exhnenus , Antonius , his obfervations of the tranfit of Ve- 
nus at Madrid, p. 2 5 1 . 

F. 

b'erner , Benedict, his obfervations of the tranfit of Venus 
made in and near Paris, p. 22 1. 

Fitzgerald, Keane, Kfq-, his letter concerning experiments 
on checking the too luxuriant growth of fruit trees, p. 
yi .— his defcription of a new thermometer and barome- 
ter, p. 1 46. 

Fojler, Re£tor of ShefTord in Bucks, his obfervations on 
fuppoled poifonous animals in England, p. 475. 

Frewen, Dr. his cafe of a patient who voided a ftone through 
the perinaium from the urethra, p, 258.-— of a man ftu- 
pified with the fmoak of lea-coal, p. 454. 

Fruit-Trees, a method to check their luxuriant growth, and 
to difpofe them to produce fruit, p. y t ; 

Fungi, propofals for engraving all which grow in Bavaria, 
p. 495. — the feeds and e gg s of Fungi, as of all other 
plants, the fame thing, p. 49^ 499% * . 

Furze, recommended in fencing the banks of rivers, p. x. 

G. 

Gaertner , Jofepb, M. D. his account of the Urtica marina, 
p, 75 * 

Gardenia , an account of that plant, p. 687. 

Gems fimilar to the Tourmalin, fome obfervations on them. 


p* 442, 458* 

George ii. his late Majeftjr, obfervations concerning his 
body* when opened* p* 265* 

Georgia* an account of the Cochineal infefts which breed 
there* p * 66 1* 

Giants-Caufeway in Ireland, the pillars there how laid, p. 
x 04*— -natural productions in Scotland refembling them, 


p. 98, 103* 
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Gibraltar 



INDEX. 

Gibraltar Straits, obfcrvatlons on the* tides there, p. 447* 
Gtafi not made ufe of for magnifying objects till the XTVth 
centuty, f. 124. — not ulld for windows till the time of 
Seneca at lead, p. 12O — proved from Ladlantius that 
it was ufed for windows in the third century, p. 131.—— 
but not known in England till the time of Will red, in 
the feventh century, p. 132. 

Gravitation , what knowledge the ancients had of it, p. 
435.— .known by Mr. Huygens that it was Ids under 
the equator, from the cenehiugal force there, ibid. — ex- 

E erienced by Mr. Richer, ibid — frnce dil'covered to 
c leflened, from the figure of the earth there, by Sir 
I/aac Newton, ibid. 

H, 

Halley* Dr. his tables of lives not rightly underflood, p. 
49, fee Brejkiu. 

Jlalo, a rt markable one in May 20, * 737 » P* 4* 

Hey don , Rev. Mr. his obfervacions on the tranlic of Venus, 
p . 203. 

Heart , the late king’s fudden death owing to a lupture of 
the right ventricle, p. 268, 349.— .the ufual weight ot 

it, p. 348 lefs in bold and warm tempers than in ti- 

mid perfbns and cold confti tut ions, p. 353.*— an infiance 
of its being enlarged to a very uncommon fi/.e, p. 344. 
Ileberden, Thomas, M. D. his account of the earthquake 
at Madeira A. D. 17 Gi. p. x/ifl. 

St. Helena, ifiand, nbfervatious made there on a clock of 
Mr. John Shelton’s, p. 434.-— on the tranfit ot Venus 
there, p. 196.— on the tides there, 592. 

Henry* miliam, 1 >. D. his account of William Carey, 
whofe mufcles began to be oflified, p. *43. 

Herculaneum , additional obfcrvatlons, by Mr. Nixon, on 
fome white glafs found there, 123. 

Holland, the feadykea there made with faggots of brufh- 
wood, p. ai 

Holy-Crefs in Salop, extradl from the regifter there* P- *40* 
Horizontal Sun and Moon, their apparent magnitude ac- 
counted for, p . 46a. „„ 

x Hudfon* 



INDEX. 

PJudfon, Mr. William , his account of a work written by 
Mr. Schaeffer, relating to fome remarkable Fungi, p. 

* 4*9 5 * * 

Huxbam , John, his account of two remaikable cafes in 

furgery, />. 515. 

Hydra, or Polype, the feveral fpecies of them, p. 77. fee 
Polype . 

I* 

Infcrtption , Greek, on the bafis of a ftatue of Venus, dug 
up at M. Coeiius, p. 15. 

'Jupiter’s fatellites, elements of new tables of their moti* 
ons, p. 105. — their eclipfes oblerved at the royal obfer- 
vatory at Greenwich, 3 94..— obfervations on his firft fa- 
tellite, p. 609. 

Kf 

Kerfeloon's table cf lives begins wrong, p. 50. 

Karnbleck, or barley lightening, in Sweden, p. 229, 

L. 

LaSlantius, De officio Dei, defended, p. 131. 

Lee, inconfiftent with himfelf in his valuation of annui- 
ties, p. 65. 

l.igbtning without thunder, in Sweden about Auguft, p. 
2,29.— the cafe of one {truck with lightning, and the 
method of cure* p. of its direction, p. 

51 8,— fuggett ions offered for preventing the mif- 
chicfs which happen to ffiips and their mafts by light- 
ning, p. 629. . 

Limans, miftaken in fome of his fpecies or Zoophyta, p. 

tit. 

Lijbon, account of the earthquake there. Mar. 31, 1761, 
p. 141.— another account, p. 142. 

Lives, tables of the length of them erroneoufly formed, 
p. 47, 52, 59 Lives, 1238 are in XVII. years reduc- 

ed to <Si6» p, 51.— »a. cable of the lives at Holy-Croft,, 
Salop, p, 140, , . 

London, remarks on the catarrhal diforder and dyfentry, 
which prevailed in and, near London, 1 762,,^ 040. 

Taongituae* 



index. 

T.on&ilude, difference of it between Paris and London not 
yt c fufficicntly afeemined, p. 607, 609, 6ro.— what be- 
twixt Greenwich and the Cape of Good Hope,/. Otn. 

T.ul,\ AO XVIII. 3. explained, p, 1*6. 

I.tdofs, John, his observations at Leyden on the tranfit of 
Wnus, p. 255. —.on the lbhtr and lunar eclipfes in the 
year 1 762, p. 651. 

I.v/his , Dr. his description of the Cepphus, p. 135.— .his 
’account of Dr. James Bradley, p. O35. 

M. 

Mackenzie^ Mur deck, his account of fome natural pro- 
duaions in Scotland rdbmbling the Giant’s Caufeway 
in Ireland, p. 1 03. 

Mack inlay, Mr. Robert, ; concerning the eruption ot Ve- 
iuviusl and the dilcovcry of an ancient lhituc of Ve- 
nus, p. 44. 

Madeira, an account of an earthquake there, A. D. ij6i. 
p. 155. 

Madrafs, the tranfit of Venus obferved there, p. 390. 

Malleus, fee Ear. 

Majkclyne, Mr. Nevil, his theorem of the aberration of the 
rays of light refradted through a lens on account of the im- 
perfection of thefpherical figure, p. 17. — obfervations 
recommended to be made by him m concert with Abbe 
De la Caille, p. 21, a a.— fome further obfervations re- 
commended by him to the Abbe, p. art. — his obferva- 
tions on the tranfit of Venus, in the ifl.mil of St. I lele- 
m, p . 196.-00 the diftance of the Moon from the Sun 
and fixed ftars, in a voyage to St. Helena, p. 558.— on 
the tide* there, p, 59a, 

Marine Production* a remarkable one, p. 554. 

Ma/on, Mr. Abraham, his account of an extraordinary agi- 
tation of the lea at Barbadocs, p. 477. 

Ma/on, Mr. Charles, his oblervations made at the Cape of 
Good Hope, p. 378. — on the tranlit of Venus, p. 383.— 
latitude of the obfervacory at the Cape of Good Hope 
reduced by him from the oblervations of different fixed 
fbra, p, 395.— his obfervations for proving the going 
of Mr. lillicot’s dock at Sc. Helena, p. 534. 



INDEX, 

Mediterranean Sea , how it difeharges the immenfe fupply 
of water which flows into it, p. 447. 

Mercury , in it’s natural ftate a folid metal, but made flu- 
id by heat, p. i 66, 167, 170.— at what degree of heat 
it will boil, p. \ 71. 

Meridians , the difference between thofe at Paris and Lon- 
don not fufffciently determined, p. 608, 609. 

Metals , at what degree of heat feveral of them begin to 
flow, p. 167. 

Meteor \ in the fouthern parts of New England, feenMay 
10, 1760, p. 7. — at Oxford, Sept. 21, 1760, p. 99. 

Monument , a remarkable one near Afhford in Derbyfhire, 
p. 544. 

Moon's parallax, new obfervations relating to that fubjeCfc 
recommended, p. 21, 22 — the refult of obfervations 
of the diftance of the Moon from the Sun and fixed 
ftars, in a voyage to St. Helena, p. 558. 

Morant , Rev. Mr. his account of a boy who had the mal- 
leus of each ear, and one of the incus’s, dropt out, p. 
264. . 

More , Henry , Efq; his obfervations on the tides at the 
ftrairs of Gibraltar, p. 447. 

More, Mr. Robert, his extract of the regifter of Holy- 
Crofs, Salop, from 1750 to 1 760, p . 340* 

Mortification of limbs* the eaie 6f CHmily f&ized with it in 
Suffolk, by DV. Wollafton, p. 523 — a further account 
by the Rev. Mr, Bones, p. 526, 529. 

Mounts-Bay , in Cornwall, an account of an extraordinary 
agitation of the waters there, p. 418. 

N. 

New England, an account of a meteor fecn there,/*. C. 

Newman's tables of lives not yet publi fixed, f. 5*- 

Newton , Sir Ifaac, vindicated againft the charge of die edi- 
tor of Connoijfance des mouvements celcjles^ pour I'annee 176a, 
p. 366.— .that editor’s candid retractation, 369. 

Nichotts, Dr. Frank , his obfervations on the body of his late 



INDEX. 


JMixon, John, obfcrvations additional ro fomc made before 
on plates of white glais found at Herculaneum, p. 1 23. 
JVJtVf, Al/’oc, hi 1 ) uoaiili* on Idedliirity, an account of it, 


p. 

j \’ m *afure of 
ed A. D. p. 


a degree on tin* Meridian, publifh- 

O. 


O/fifiiJtion of mu foies, the maho 1 ufVtl to cure it, p. 144. 
Ojjory, Dp. of, his account of a production of nature at 
Dunbar in Scotland, like the Guilds Cauieway in Ire- 


land, p. 98. 

Oxford, an account of an Ar.tlwHon obferved there, p. 94. 
--and of a Meceor, p. 99. 

P. ** 

C, P/ipius Mult las, general of the Samnite forces in the fo- 
cial war, his name preferved on a Samnite denarius, p, 3 * . 

Parallax of the Sun, different accounts of it, p. 60S.— de- 
termined by the tranfitof Venus, p. 6 it. 

/’rtmVwa-’V tables of lives, jp. 59. 

Paris , oblervations there of the tranfit of Venus, 221. 

Penfdvania, the method ufetl to prevent ill eflefts of thun- 
der ilornis, which are very frequent there, p. 633. 

Pericardium, the nature and ufe of it, p. 271, 272. 

Philadelphia, an Auroia Uncalis obferved their, p . 474. 

Pinin', his oblervations at the ifland of Rodrigues cm the 
tranfit of Venus, 371.— the parallax of the Sun theie as 
found by him, p. 60 8. 

Planman , Monf. his obfervadons at Cajaneburgh in Swe- 
den on the tranfit of Venus, p. 231. 

Planets, the irregularities of their motions caufetl by their 
mutual attractions, p. a 75. 

Plants, a catalogue of the fifty pre fenced to the Royal So- 
ciety by the apothecaries compiny, A. D. 1760, p. 85, 
ami A. D. 1761, p. 49** 

— many, which apparently thrive with us, have not the 
fame produdkions a& in other parts of the world, p. 


5>a* 93* 


Pliny, 



INDEX. 


Pliny, N. H. XXXV. u explained, p. 1341 

Pococke , fee OJJbry, Bp. 

Polypes, the feveral fpecies of them, p. 77. — one fpecies 
frequently found in the pools about Mounts bay, p. 80. 

Porter , James , Efqj his Majefty’s ambaffador at Conftan- 
tinopie, his obfervations there on the tranfit of Venus, 
p. 226. 

Poyfovotts animals in England, much fewer than is gene- 
rally imagined, p. 4 75. 

Pulteney, Mr. Richard , his cafe of a man whofe heart was . 
enlarged to a very uncommon fize, p. 344, 

JR. 

j Roper, Matthew , Efq; his remarks on a paffege of the e- 
dkor of La connoijjance des mouvments celejles pour V annie 
1762, p. 3 66. 

Refractions of the rays of light double in fome cryftjals, ’ 
pm 4 86* 

Regijter , extract of one, of the parifh of Holy-Crofs* Sa- 


lop, p. 140. 
iter*, a burning one, 


near Iflamabad, in the Eaftrlndies, . 


p, 415. 

Rome, an ancient ftatue of Venus difeovered there, p. 44. 

J upland, die authority he uraduce&,frem. Hecaiaeus that. 


&#//, Dr . Alexander, hia account of a remarkable marine 
production, p. 554* 

S. 

Peewfo denarius, under the Social war, explained, p. 28, 


Schaeffer \ James CbrtJHan , his work containing remarkable 
Fungi, and proposals for engraving mare, p. 405. 

Sea, tire violent agitation of it before the earthquake, 
A. D. 1761, p. 420. — at Barbadoes before contagious 
colds, p.477 — near Fenzance July 1761, p* 507, 

Sea nettle, fee tfrtica marina. , 

Sector, fome improvements on Mr. SilFon », p- 0O7, 8. 

Shirbern Caffk, it*s latitude, p. 177. 

^.Sr Sheet, 



index. 

Short, Mr. y tires, his account of the tranfit of Venus, at Sa- 
vUc-houl'*, t7f>r, p. 17ft, ‘x8i. — his account of Mr, 
Charlo Melon’s paper concerning the going of Mr. 
Fll'tor’s dock, 'with remarks P- 5 4-0 — his account of 
the ec'ipfe of the Moon, May 8, 1 62, p, 542 — his 
mmp.irifnn of the o'jfcrvations oi the franlit of Venus 
over the Sun, in di Here nr parts of Europe, compared 
with fie fa at rhe Cape of Good Hope, and the p.iral- 
].jy of the Sun from thence determined, p. 6 it. 

Smoke, t he cafe of a man flupified by that of fea-eoul, p, 

4 / 34- 

Snoiv, fit’s great effeft with Aqua fortis in procuring cold, 
p. 160, 1 68. — -different fpirits joined with it produce 
difiF rent degrees of cold, p. id*?. 

So lander. Dr, his account of the plant Gardenia, p. 087. 
Spe&arhs of glals, not known till the XIVth century, p. 
124. 

Spirits inflammable, poured into water caufc heat ; upon 
fnow, cold, p.' 1 69, 

Statue of Venus, dug up at Mount Ccclius, p, 45. 

Stephens , Mr, yobn , his account of an uncommon pheno- 
menon in Dorfetfhire, p. ixg. 

Stiles, Sir Francis Ha/kins Eyles, his accounts of the erup- 
tion of Mount Vefuvius, p. 39. 41. 

Stone voided through the perinasum from the urethra, p. 
258. 

Surgery, two remarkable cafes in it, p. 515. 

Swinton, Mr. Rev, his diflertation on a Samnitc denarius, pi 
a8. — his account of an Anthelion obferved near Oxford, 
p* end of a Meteor fet-n in Oxford, p, 99. 

1 TP. 

fiber moms ter and' barometer, a new one, deferibed, p. 146. 
Thunder Storms, account of two in Cornwall, A. D. 176*. 
p . £07. 

Tidesi obfervatlons on them at the Straita of Gibraltar, 
447.— at St, Helena, p, $92. 

Trttnht. * See Venus. 

^ V. 

rim s % a ftatue of her difeovered at Home, 44, 



INDEX. 

Venus , obfervations made a: Greenwich and at Shirburn- 
Caftle on her tranfit over the Sun, June 6, 1761, by 
the Rev. Mr. Blifs, p- 173.— further obfervations on 
the fame, by ditto, 23 3. —-her diameter, />. 17 6 — times 
and measurements taken at Savile-houfe by Mr. Short 
and Dr. Bevis, p. 181. — by John Canton, M. A. p. 

182 at Chellea by Mr. Samuel Dunn, p. 184 — rea- 

fons afligned why fhe has an armofphere atound her, 
p. 192. and fee p. 7 1 3, 228, 398. — at St. Helena by 
the Rev. Mr. Nevi! Mafkelyne, f. 1 96. — her next tranf- 
it to be in 1769, p. 199. — her tranfit at Lefkrard 
in Cornwall, delcribed by the Rev. Mr. Richard Hay- 
don, p. 202.— at Sweden, by Mr. Peter Wargentin, 
fecretary to the Royal academy of Sciences tbtre, f. 
2t2. — more obfervations on the fame in other parts 
of Sweden, p. 213.-10 Paris by Hieronimus De la 
Lande, p. 216. — in and near Paris by Mr. Benedict 
Fermer, profcfibr of aftionomy at Upfal, p. 22-1..— at 
Conftantinople by his excellency James Porter, Efq; 
p. 22 6 . — at Upfd in Sweden by Mr. Thorbun Bvrg- 
tnan, p. 227.-— at Cajaneburgh in Sweden by Mon I. 

Planman, p. 231 Venus never feen in conjnndUon 

with the Sun till 1639,. by Mr. Horrox and Mr. Crab- 
tree, p. 233- — this tranfit of 1761 predicted by Kep- 
ler from the Rodolphine tables, ibid. — at Madeira by 
Antonius Eximetms, p. 251. —at Tobolfk in Siberia 

by M. Chappe, p. 254 at Leyden by profeflbr John 

Lulofs, p. 255.— at the Bland of Rodrigues, by Mr, 
Pingtfie of the royal academy of fciences at Paris, p. 
371.— at the Cape of Good Hope by Mr. Charles 
Mafon, p. 383.— at Madrafs, by the Rev. Mr t Wil- 
liam Hirfl, chaplain of one of his Majeflty’s (hips in the 
Eaft Indies, p. 396. at the total immerfion appeared 
not circular, but like a nine-pin, p.398.— at Bologna 
by profefTur Zanorti, p. 399. 

Vejkvius , an account of an eruption from that mount, 
p, 39. 

Veturiusy a Samnite name, often miftaken for Vettius,p. 30. 

4 S 2 Urtica 



INDEX. 


Urtica Marina , the name improperly applied to the ani- 
mal it denotes, p, 75, 76. — comes under the genus 
of a Polype, having many of the lame characters, p . 
76, 77. 

UJiick , Mr. vicar of Brcag in Cornwall, ltis account of 
the Thunder-ftorm there, A. D. *761, p, 51 1. 

W. 

Wargentin, Peter, fecretary to the royal academy of fai- 
ences in Sweden, his obfervations of the tranfit of 
Venus, and on an eclipfe of the Moon, May 8, 1761, 
and of the Sun, June 3, 1761, p. ao8.— -further. ob- 
fervations communicated to him from different places. 


p, at 3. 

Wark, Mr. David, his letter on the ufe of Furze for fenc- 
ing the banks of rivers, p. x. 

Warmflty, Mr. Charles, concerning the irregularities in the 
planetary motions caufed by the mutual attraflion of 
the planets, p. a 7 5. 

Warner, Mr. his calc of a Atone extracted by him from 
the urethra, f. 2 60. 

Water, Mr. Canton’s experiments to prove it not incom- 


prefflble, p. 457* . , 

Water -/pout, a very uncommon fight in England diftanr 
from the fea, feen at Oxford, A. D. 17 bo, p. too. 


101, „ . 

Watfcn, Dr. William, his account of the Ctcura recom- 
mended by Dr. Stork, p. 80.— .of prafcilbr Braun’s 
experiments to make artificial cold, p. 1 56.— of Abbe 
, Mol lee’s letters on Electricity, p. 336.— hi® fuggoftions 
for preventing the tnifchlefs which happen to ibip# and 
their matts by lightning, p. 63 9.—: his remarks on the 
catarrh and dyfentery about Ixmdon, 1762, p. 64.0. 
Wantfham, in Suffolk, rhe cafe of a mortification of limbs 
in a family there, p. $2$, 526, 

Well, a burning one in the Kaffc Indict, p, 41 S, 
Whirlwind, an account of one at Leicefter in New-Eng- 
land, July 10, 1760, p, 9. 


a 



INDEX. 

Wlhner , Dr. John, his catalogue of the fifty plants pre- 
fented to the Royal Society by the apothecary’s com- 
pany 1760, p. 85, and 1761, p.49 1. 

TPilJon* Mr. Benjamin , his obfervations on Feveral gems 
rcfembling the Tourmalin, in regard to eledtric experi- 
ments, p. 443. 

Wintbrop, Mr. John-, his account of a Meteor feen in New- 
England, and of a Whirlwind there, p. 6. 

Wolfe , Dr. his defeription of an artificial fountain in Hun- 
gary, p. 547. . 

Wollajton , Dr. his account of the cafe of a family in Suffolk 
feized with a mortification of limbs, p. 543. 

Wood , John t his letter concerning a burning rock, and 
a flaming well near Iflamabad, m the province of Chata- 
gou, in the Eaft Indies, p. 415. 

Z. 

Zanotti , profeflbr, his obfervations at Bologna dfl the tranf- 
ic of Venus, p. 399. * 

Zoophyte!) a diflertation concerning them, p. 108 .-—their 
middle nature, p. 109.— -divided by Linnaeus into two 
kinds, p. in. 


The End of Vol. LIT. 



ERRATA. 

P. 48. /. ult. for cffc&ed r. affected 

77. /. 4. fir Eye to. This r. Eye. To this 
98. /• 9 • for promontry r, promontory 
561. /. %.for unfoiled r. unfoiled 
571. /. 41 .for 5 0 a' r. 5 0 ao' 
ib. h 26. for a mean r, me an 
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